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THE ROAD TUNNEL 
UNDER THE RIVER MAAS 
AT ROTTERDAM. 


By J. P. 


(Continued from page 103.) 


VAN BRUGGEN. 


SINKING THE TUNNEL SECTIONS. 
As each completed tunnel section weighs about 
14,500 tons, and its displacement is only 13,000 tons, 
provision had to be made for keeping it afloat until 





Stvking TUNNEL SECTION 
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|forms, being constructed at each end of each 
section. These were high enough to project above 
water level when the sections had been sunk in 
position in the trench dredged across the river bed. 
Levelling instruments carried on the platforms 
enabled the trim of the floating section to be 


ascertained, so that the trim could be adjusted to | 


ensure that the section settled down on an even 
keel. The winches necessary for manceuvring opera- 
tions, together with pumping plant, were also situ- 
ated on the platforms. Before the sections left 
Waalhaven, the sand-pumping plant which was 
employed to inject sand below them when they were 
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the proper time for sinking. The sections were 
furnished with a wooden coaming round the upper 
edge, which was later replaced by floating pontoons. 
Before these were attached, however, an air con- 
nection was made in the tunnel roof and arrange- 
ments made to create a partial vacuum inside. The 
roof was then flooded with a shallow covering of 
water. In this way it was possible to test its water- 
tightness under conditions which corresponded to 
pressure equivalent to 5 m. of water and any leakage 
detected could be attended to. Arrangements were 
made so that after the removal of this air connection 
any accumulation of water inside the tunnel element, 
due to leakage, was indicated by the closing of an 
electric contact, and pumps could be installed on the 
ends of the sections for the removal of the water. 
Other plant which was necessary for the sinking 
operation was built on to the sections in Waalhaven, 
a framework levelling tower, furnished with plat- 


—[NGNEERING™ 
in their final positions in the trench was installed. 
The sand-injection process is referred to in more 
detail below. 

While the tunnel sections were being completed 
in Waalhaven, the trench was dredged across the 
river bed by means of a chain-bucket dredger. It 
| was carried to a depth of 23 m. below low-water 
level. Soundings taken after the completion of the 
| dredging showed that the variations in depth did 
not exceed 15 cm. The sides of the trench settled 
down at an average slope of lin 3. The trench was 
found to fill after it was completed rather more 
| quickly than had been expected from preliminary 
| observations, the deposit amounting to from 0-3 m. 
| to 0-5 m. in four months; at some points it was 
}even more. This, however, did not interfere with 
|the sinking operation, as, in any case, to make 
| certain that all was in order, a final dredging was 
| carried out just before sinking took place. As soon 


diagram reproduced in Fig. 15, on this page. 
| photograph of the operation in progress is reproduced 


I6I 


as a section was completed and equipped with the 
necessary machinery it was towed to site and 
anchored, being accompanied by a barge equipped 
with a Diesel-electric generating plant from which 
the power required for operating the pumps and 
other machines was obtained. One of the sections 
sunk in the river, and another being manceuvred into 
position for sinking, end-on to it, are shown in the 
A 


in Fig. 14. 

Some 50 tons to 80 tons of water were then 
admitted to each of the floating pontoons, the 
actual amount depending on the dimensions of the 
tunnel section concerned. This gave the section an 
excess of weight over buoyancy of about 180 tons, 
so that it sank, this operation taking place under the 
control of four floating cranes, the tackle of which 
was slowly paid out. The section was placed 1 m. 
distant from the end of the section already in 
position, which still carried one of its levelling 
towers, as shown in Fig. 15. This assisted in the 
placing of the new section in its correct position. 
The section settled down on two 180-ton concrete 
saddle beams previously placed across the bottom 
of the trench by a floating crane. As indicated in 
Fig. 15, the saddle beams were located at short 
distances from the two ends of the section. At this 
stage there was a space of about 0-75 m. between 
the bottom of the tunnel section and that of the 
trench. The section was then brought accurately 
to position in a vertical direction by means of 
hydraulic presses mounted on its roof. These 
operated seamless-stee] tubes, known as pendulums 
which were carried through holes in the walls of 
the element and projected below its base. Their 
lower ends made contact with the saddle beams 
and by working the pendulums up or down by 
means of the hydraulic presses the element could be 
brought exactly to position. The pumps for oper- 
ating the hydraulic presses were situated on the 
platforms of the levelling towers and were arranged 
so that one pump operated the presses lying above 
one of the beams, and another those over the other 
beam, two at a time in pairs. This arrangement 
resulted in a virtual three-point suspension, so that 
the section could be very accurately levelled. The 
arrangement of these levelling pendulums is shown 
in the sketch reproduced in Fig. 16, on page 162. 
Details of the pendulums are illustrated in Figs. 
19 to 21. 

The section was brought into the correct position 
in an axial direction by means of the winches on 
the towers, timber-faced reinforced-concrete buffer 
blocks on the section coming into contact with 
similar blocks on the section already in position. 
In the transverse direction, the section was brought 
into its final position by means of hydraulic jacks 
applied to the side walls. These were supported 
against cast-steel brackets on the saddle beams. 
The arrangement is shown in Fig. 15. When the 
section was finally located, the pontoons were 
filled with water, disconnected by divers, and 
towed away for use with the next element. 

The space between the bottom of the tunnel 
section and the bed of the trench was then filled 
with sand. This operation was carried out by means 
of an arrangement which, in principle, consists of a 
vertical triple pipe bent to the horizontal at the 
lower end ; the pipe is suspended from a movable 
tower on the tunnel roof in such a way that it can 
be brought into use at any desired position under the 
tunnel. The supporting tower is shown in Fig. 15, 
from which it will be seen that it is arranged so 
that it can be moved either along or across the 
section. A diagrammatic sketch of the lower end 
of the triple pipe is shown in Fig. 35, on page 163. 
A mixture of water and sand is pumped through the 
central pipe, and at the same time an equal quantity 
of water is sucked back through the outer pipes. 
As a result of this action, a heart-shaped stream is 
formed in front of the three nozzles, the sand 
settling around the periphery in the form of a 
horseshoe. The action is illustrated in Fig. 35. 
As soon as the points of the horseshoe which is 
being formed come near the outer nozzles, sand is 
drawn in with the suction water, a state of equili- 
brium being reached when the sand concentration 
in the suction pipes is similar to that in the delivery 
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pipe. When this stage has been reached, the nozzles 
are drawn back a specified distance and a new 


horseshoe is formed. By repeating the operation, 
a sandbank is finally built up. The pipes are then 
moved to a new position by the side of the bank 
formed, and a sandbank is built up. 


1 repetition of this operation, the whole space 


already new 
By 
below the tunnel section was finally filled with a 
compact bed of sand. 


When this 


pendulums, 


the 
been 


condition had been reached, 
which in the had 
carrying the weight of the section, were gradually 
released, so that the weight came on to the sand 
bed. The final small settlement which then took 


place brought the section to its finally cal ulated 


meantime 


position, which was determined as a result both of 
of mechanics and actual 
in Waalhaven on the first completed tunnel section. 
When 1 section had been placed in position, and 
before the filling of the dredged trench had been 


considerations soil tests 


commenced from both sides, it was connected to 
the section already in position. The joint be 
tween the side walls, on both sides, was first made 
by means of a flat and a half-round steel plate. 
These were inserted in a downward direction into 
guide slots previously formed in the ends of the 


tunnel elements, the space between the plates then 
filled with For this, 
and for other work in connection with the joining of 


being under-water concrete. 
the elements, a barge carrying the necessary plant 
was employed. It was equipped with a rotating 
tower crane and with concrete plant provided with 
a tremie for work, It also included a 
compressor plant for work under compressed air. 


im the 


under- water 
For the next stag joining of the sections, 
a diving bell of special construction was employed. 
Che diving bell, which is shown diagrammatically 
in position over the tunnel section in Figs. 17 and 18, 
on the opposite page, is illustrated in greater detail 
Plate XII rhe diving bell 
is provided with two access tubes fitted with air 
locks. It the 
levelling towers and bridges over the joint between 
the in 18. the 
ends of the diving bell gripped the side walls and 
held it in position laterally, a series of 20-ton blocks 
holding it down. 
made a 


m Figs. 26 to 20. on 


was brought into position between 


sections, as shown Fig Claws at 


A rubber seating on the underside 
watertight with the and 
as the side-wall joints had already been made by 
oncrete filling, it was 
from inside the 
bell by air pressure, to carry out the jointing of the 


connection roof, 


means of the steel plates and 


possible, by expelling the water 


roof in the dry. The steel casings in which the 
sections were enclosed are also connected at the 
joints. This was done by electric welding, pre 
liminary investigations having been carried out in 


connection with welding under air pressure. These 
showed that good work could be produced by em 
plovying a special type of electrode which was 
developed. After this stage, the diving bell and 


levelling towers were removed, and the completion 
of the joints was carried out from inside the tunnel. 

in the end bulkhead of the tunnel 
viously titted 


section pre- 


placed, a manhole with an air lock 
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was provided. This was accessible from the tunnel 
section which was first placed in position and which 
lay next to the ventilation building on the right 
bank of the river. This section was fitted with three 
access shafts which projected above water level. 
The in which the jointing of the tunnel 
lengths had to be completed from inside was that 
contained the end bulkheads of the two 
sections to be joined and was bounded on the top 


space 


between 























and sides by the roof and side joints which had 
already been partly completed from outside. This 
space is shown in the drawings reproduced in Figs. 22 
to 25, on Plate XI. It could be entered by the air 
lock already mentioned, and shown in these illus- 
trations, and, by putting the space under compressed 
air and expelling the water, the completion of the 
welding and concreting for the side walls and sole 
could be completed in the dry. The end bulk- 
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PLATE XII. 








ROAD TUNNEL UNDER THE 


RIVER MAAS, ROTTERDAM. 


(For Description, see Page 161.) 
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(Between pages 162 and 163.) 
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l 
| Four methods of constructing the foundations 
RIVER MAAS ROAD TUNNEL, ROTTERDAM. |for the ventilation buildings were considered. 
They were :—The use of caissons floated to site 
| and sunk in dredged trenches ; construction inside 
| sheet-piled cofferdams in conjunction with a reduc- 
tion in the ground-water level; the use of open 
caissons, excavation inside them being carried 
out under water by dredging; the use of closed 
| caissons, excavation being carried out in the 
dry under compressed air. Consideration showed 
| that the employment of floating caissons was not 
| possible, as owing to the space occupied by the 
ventilating ducts, internal stiffening would have 
| been possible only to a limited extent so that the 
| walls would have had to be very thick and the 
,; draught required would then have been more than 
could be allowed. 

Construction inside a piled cofferdam was con- 
sidered to be too hazardous, owing to the great foun- 
dation depth and the large trench which it would 
have been necessary to excavate close to the river. 
The lowering of the ground-water level was also 
| judged to be undesirable. Of the two remaining 
methods of working, the use of open or compressed- 
air caissons, the latter, although somewhat more 
| expensive, was finally chosen. The reasons for this 
were that the movements of compressed-air caissons 
Sat ae eee Nattiepe tes sie | could be more accurately controlled during the sink- 

| ing operation, and that excavation could be carried 
out in the dry. The result of this was that when the 
designed depth had been reached not only could the 
| condition of the stratum on which the caisson 
rested be examined with ease, but it also remained 
entirely undisturbed. Consequently, the danger of 
| settlement of the completed foundations was 
reduced to a minimum, 

The foundation of each ventilation building 
| consists essentially of a reinforced-concrete shaft, 
| of rectangular cross-section in plan, provided with 
;@ working chamber at the bottom. It is shown in 
vertical cross-section in Fig. 34, on this page, from 
which the positions of the tunnels and ventilation 
ducts inside the foundation will be seen, The 
| internal dimensions of the foundation were deter- 
|mined by the space taken up by the tunnels. 

In order that the sinking operation should be 
| completed as early as possible, the construction of 
the internal passages and other arrangements, the 
| completion of which required considerable time, was 

postponed until the caisson had been sunk to its 
final position. As the possibilities of internal 
| stiffening were very limited, the walls of the caissons 
had to be made very thick. In view, however, of 
stresses which might have been introduced as a 
| result of the distortion of the shell, and which were 
impossible to calculate, it was considered to be 
desirable to provide temporary horizontal cross- 
stiffening members, which were removed when the 
sinking was completed. 










Fig. 34. 
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heads were then dismantled, the air lock being | ventilation buildings on the river banks also had the 
removed and mounted on the next free tunnel end. | advantage of bringing them as close as possible to the 
With the completion of the joint, the filling of the | quarter division points of the tunnel length, which | 
trench around the section concerned was completed, | gives the most economical arrangement from the 
the filling material completely covering the tunnel | point of view of the air circulation. Finally, it was 
with an overburden of 1-5 m. |an advantage to pedestrians and cyclists to be 

This method of jointing could not be used for the | able to leave the tunnel at the river quays, and 
connections between the two tunnel-end sections! this would have been difficult to arrange with a The ground on both banks of the river was 
and the ventilation buildings, because the diving | longer river section. found to be reasonably suitable for the construction 
bell and levelling towers would have fouled the| These arguments, although determining that the | of the caissons. In both Cases the upper formation 
outer vertical faces of the caisson foundations of | ventilation buildings should be located on the river | consists, in the main, of fine sand-bearing layers 
the buildings. The method used was, however, banks, did not settle the question of whether they extending toa depth of about 19 m. below datum. 
the same in principle, the diving bell being formed | should be constructed on the tunnel axis or by the | Below these, to a depth of 30 m. below | datum, 
by a special reinforced-concrete extension on the | side of it. This decision, however, was not difficult | beds of coarser sand were found, these, in turn, 


end of the length being connected. ‘to make. Had the ventilation buildings, carried on | Testing on alternating beds of clay, loam and sand. 
a : | pile foundations, been placed alongside the tunnels, | Above the upper fine-sand beds, there are surface- 
THE VENTILATION BUILDINGS. |a connecting shaft for the ventilation ducts would | layers of varying composition, but containing 


The river section is terminated at each end by a| have been necessary between the two structures, | More or less clay. On the left bank, these layers, 
ventilation building situated close to the river bank. | The placing of such a shaft between two independent | Which are rather soft, extend from the surface, at 
There were various reasons for the choice of this| foundations appeared likely to be a°* difficult | 4m. above datum, to a depth of about 6 m. below 
position. As the cost of the river section was|matter and would probably have increased the | datum. On the right bank, where they extend to a 
estimated to be considerably higher per metre than | cost of the ventilation building. The arrangement | depth of about 3 m. below datum, they are of better 
that of the land section, it was decided to keep the | would also have had the grave disadvantage of | com position. 
former as short as possible. An additional argu- adding to the number of bends in the ventilation| Acting on the information obtained from test 
ment in favour of this procedure was that a lengthen-| ducts, which would have increased the power | borings, the working chamber of the caisson, which 
ing of the under-river part of the tunnel would have consumption of the ventilating plant, with a very | weighs 7,000 tons, was constructed, on the right bank, 
rendered it necessary to construct the extension | unfavourable effect on the operating costs. The | in an excavated trench, the bottom of which was at 
sections on soil of low bearing capacity, so that placing of the ventilation buildings on the tunnel | a level of 1-8 m. above datum. On the left bank, 
complicated and expensive arrangements would have | axis not only avoided these objections but had| the chamber was built on a bed of coarse sand 
heen required. This applied particularly to the|the advantage that the bases of the buildings| 1-2 m. thick in a trench excavated to datum level. 
conditions on the left bank. A further consideration | could be used as connecting structures between | This working chamber, which carries the cutting 
was that the extension of the dredging work for the | the land and river tunnels, simplifying the change | edges of the caisson, is shown in the trench in which 
river section closer into the left bank would have | from one type of construction to the other. The | it was built, in Fig. 30, on Plate XII. It consists 
disturbed existing buildings and would have inter-| massive foundations of the ventilation buildings , of a watertight casing made up of steel plates 4 mm. 
fered with the connecting road to the Park-Charlois | were also able to serve as dams for closing the outer | thick welded to a framework, which is filled 
vehicle ferry, which had to be kept open during the | ends of the trenches in which the land tunnels were | in with reinforced concrete. This construction 
construction of the tunnel. The location of the! constructed. ‘serves to prevent the formation of cracks in the 
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fresh concrete due to settlement during the first 
stage of construction. A photograph of one of the 
under construction in 
Fig. 36, on page 170. 

The side faces are covered with thin protecting 
layers of concrete, which are tapered in the upward 
direction to the friction between the 
sinking caisson and the surrounding earth. This is 
indicated in Fig. 30. Particular care was taken to 
ensure the effective adherence of the concrete to the 
The roof of the working chamber is of 
tends to diminish the 


chambers reproduced 


18 


reduce 


steel plate. 
great thickness ; 
bending moments set up in it by the air pressure 
it. 
sinking of the caisson. 


its weight 


below The weight also, of course, assists the 

During its construction, the working chamber is 
carried by supports resting on simple heavy concrete 
foundations. When the concrete which forms part 
of the structure of the chamber has hardened, 
these supports and their foundations are gradually 
broken up, so that the full weight of the chamber 
This 
represents the most delicate stage of the construc- 
tion, since the concrete is comparatively fresh and 
the caisson is still of small height so that it is not 
very rigid. This condition was accordingly given 
special attention in the initial investigations and 
It that the ground 
able to support localised pressures 


acts on its cutting edges and sinking begins. 


calculations, was assumed 
would not be 
of more than 10 kg. per square centimetre, but as 
it is unlikely that with the local sands this value 
could ever be reached, the assumption led to an 


over-estimation of the length of cutting edge that 


could be without any support from below, and 
consequently had an adverse effect on the calculated 
stresses. In view of the great weight and large 
dimensions, it was decided to fit two intermediate 
cutting edges, in addition to those round the 


periphery, thus dividing the area below the chamber 
into three parts. These intermediate cutting edges, 
which are indicated in Fig. 30, 


as the outer cutting edges. 


are on the same level 


Various stages in the sinking and building of the 
caisson are shown in Figs, 30 to 33. In the early 
stages, the base of the chamber was excavated by 
hand, but as soon as the chamber could be put 
under air pressure, the spoil was removed by means 
of sand pumps mounted on the roof of the chamber. 
The suction effect of the pumps was assisted by the 
air pressure in the chamber. The sinking was twice 
interrupted to allow the building up of the side walls 
to be proceeded with. The walls at 
the work are shown in Figs. 32 and 33, and a 
photograph of the caisson while being sunk is 
reproduced in Fig. 37, on page 170. The projecting 
reinforcing to be in this figure will 
later incorporated in the concrete work of the river 
tunnel. The side wal]s are provided with a water 
tight casing consisting of two layers of tarred felt 
with a 0-1 mm. aluminium sheet them, 
the felt being secured to the metal with asphalt. 
This casing is protected on the outside by a layer 
of reinforced which against 
displacement during the sinking operation by anchor 
bolts passing through the watertight casing into the 


two stages of 


bars seen be 


between 


concrete, is secured 


main concrete. 

When the caisson had been sunk to a position a 
few centimetres above its designed final depth of 
21-85 m. below datum, the working chamber was 
filled with stiff concrete. This operation is indicated 
in Fig. 33. By the use of a stiff concrete, inlet and 
outlet passages for ventilating air could be left 
open almost until the last moment, that the 
men engaged could work in a tolerable atmosphere. 
The use of a stiff concrete als) had the advantage 
that no important loss of material occurred owing 
to cement and water being forced out of the chamber 
under the cutting With a fluid concrete 
considerable loss might have taken place in this 


80 


edges. 


way 

It was not possible to sink the caisson in position 
with mathematical exactness. Local variations in 
the earth strata and a steep gradient in the ground- 
water level, which was produced to facilitate work 
on the land tunnel, resulted in the centre point 
20 em. to 30 cm. 
caisson was also 


some 


the 


of the caisson deviating 


from the correct position ; 


slightly rotated in the horizontal plane ; the tangent 
of the angle of rotation being 0-003. 


These small 
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departures from the correct position did not intro- 
duce any difficulties in the joining up of the land 
and river tunnels, as it was possible to displace 
the tunnel axes slightly to correspond. 

The securing of a satisfactory vertical connection 
between the ventilating building and the neighbour- 
ing tunnel sections was a less simple matter. As 
from considerations of soil mechanics it was possible 
to estimate the order of magnitude of the settlement, 
or displacement in an upward direction, of these 


three structures, a measure of the settlement 
differences was obtained. This allowed detail 
calculations to be made. In order to avoid the 


production of stresses due to differences in settle- 
ment, the making of the connections between the 
ventilation building and the tunnel was 
postponed until a period when these various struc- 
tures were completed as far as possible. As the 
onnections between the ventilation building and the 
land tunnel and escalator shaft had to be made after 
the return of the temporarily-lowered ground water 
table to its original position, it was necessary that, 
without being rigid, the joinsts should be capable 
of withstanding the water pressure, which, in the 
most unfavourable positions, might be equivalent 
to 18 head. In the difficult situations 
the joints were made with thin steel plates, or 
with lapped rubber strips surrounded with gravel 
packing. The steel-plate construction used 
between the ventilation building and sole of the land 
tunnel, as in this case only vertical settlement was 
to be feared. In the case of the joint between the 
ventilation building and the escalator shaft, however, 
there was a possibility both of vertical and horizontal 
displacement and the rubber-strip connection was 
adopted. The possibility of horizontal movement 
was introduced by the unequal earth pressure on 
the two sides of the escalator shaft which resulted 
from the dredging of the trench in the river bed. 
When the jomts had been com pk ted, the walls of 
the caisson, where they closed the entrances to the 
individual tunnel were broken through. 
To facilitate this operation these walls were made as 
thin as possible, adequate strength being obtained 
by of The honeycomb 
construction which was adopted is illustrated in 
32 and 33, Plate XII. 


To be 


sections 


m. most 


was 


passages, 


means reinforcement. 
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CREEP UNDER COMBINED 
TENSION AND TORSION. 


Tue Benaviour or A 0°17 Per Cent. 
CaRBON STeew at 455 pre. C. 


Part I. 


By H. J. Tapsett, A.C.G.I., A.M.I.Mech.E., 
and A. E. Jounson, M.Sc. 
(Concluded from page 134 
Appenpix II. 

By A. E. Jounson, M.Sc 
[ue various theories of combined-stress creep, 


and a method of comparing them with the experi- 
mental results, will now be considered. Seven 
theories of creep under complex-stress systems have 
come to the author’s notice. These may roughly be 
divided into two groups, follows :—({1) Those 
theories which express the creep rates simply as 
functions of the stress systems involved. In this 
group fall the theories of Bailey, Marin, Soderberg 
and Odgqvist. (2) Those theories expressing the 
creep in terms of a function of the stress system 
involved, and also of a function representing the 
of the material which may be dependent 
on several factors. Of this type are the theories of 
Nadai and Kanter. In what follows the theoretical 
bases of both of the se groups of the ories are given. 
In some cases extensions of the original theory have 
been made to render the theories more readily 
applicable to the problems arising in the experi- 


as 


‘ viscosity ” 


mental work. 

Theory of R. W. Bailey.—As a result of experi- 
mental work on carbon and molybdenum steels, 
Dr. Bailey considered that, excluding the effect of 
temperature, any expression for the general case of 
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creep must embody one factor to represent th 
planes where shear contributes to creep in th 
direction concerned, and another to represent the 
effect of the system of stress as a whole. In tensile 
and torsion creep tests it has been found satisfactory 
to express the creep rate as proportional to (stress)*. 
Bailey considered that the first factor representing 
the planes where shear contributes to creep in the 


direction concerned could be represented by a 
corresponding expression 
C(Py P2)" C(Pe Ps)" 


for the principal direction 1, where p,, p,, and p 
are the principal stresses concerned, and c is a 
constant. 

His experimental results led him to the conclusion 
that this simple expression alone did not represent 
the general case of creep, and he found it necessary 
to introduce a factor representing the effect of the 
system of stress as a whole. He considered that the 
facility with which creep was promoted was probably 
some power function of the strain energy involved. 
He accordingly adopted such a function as his 
second factor. The general expressions for creep 
then were 


: en 
C, > {= (P, p2)*}" {(py p,)** — (p,— p,)*™ } 
C A IS in 2im § \n—2 { \n—2m | 
2 31 (Pi Pal § \UP2 Ps \Pi— Pe j 
\ 
' : yw 2m f 2m ~27 
Cy = 5 {= (pi— Ps? f” {(Ps— Pi)" — (p2— ps)"*™} 


For the two-dimensional case of combined tension 
and torsion considered by the authors the above 
expressions become 


A 
’ f v 2) —2m 
C, a 1Pi tT P Pi Pog (Py P2)" . (p,)" "7 
A 
j 2m —2n | 
Cy = 5 Pi + Pi t+ Pi Pot” \(P2)*" — (Pi— Po)” 
A 
‘ f 2 ln 2m em \ 
U; 5 YP Pp PiPes ‘ (p,)"~*" (p2)"*" 
As a simple criterion of the applicability of the 


above theory to any particular experimental case, 
the ratio of the principal creep rates under corre- 
sponding stress systems in pure tension and torsion 
may be considered. This ratio can be shown from 
the above equations to be 

» 


(h nai . 


(})" {1 

If the value of this ratio, and of n, be obtained 

from the experimental results, the value of m may 

be computed. Bailey has observed a case of a 
carbon steel in which m = 0. 

Theory of F. K. Odgqvist-—On the grounds that 

a mere hydrostatic pressure causes elastic compres- 

sion only, Odqvist assumed that the velocity of 


k 
creep strain —— is related to the stress components 
d 
by relations of the form 
d ik l 


dt 


: l ‘ . 
where G is the modulus of rigidity, and — is Poisson's 
” m 


ratio at the temperature in question. 


He re 
oO}, O11 C22 Oo, 
2 
a Gg 
(ou — dix 2) 
3 
, ) (0,8 6k. 
> oi. 3i and 83i4 
~ailt (anes *3 oY 1 iad 
The expressions 
€11 a2 &33 
» »* ) 


denote simple extensions, and ¢€,, €3, €;, shearing 
strains. ,,, %g9, ¢33 are normal, and oa, , 93, 9% 
shearing stresses. For the case of constant load, 
the equations become (a) for normal stresses and 


strains (i = k, di% ]). 
dey, a> ) 
dt 3 i~ T1 Fa Fs 5 
de l 
22 ‘ ’ 
at § 1? %22 — O14 O53 J 
d é35 | 
‘ ls 
dt 3 {2 G33 bb | Osa; J- 
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For shear stresses and strains the 


(é 9@ &, die = 0). 


equations are 


des 

Tt Frail f) 
d 42 

i ee 03 (f) 
d e. 


——7 i: es (f) 


Since the action of a hydrostatic pressure is to 
leave the velocity of creep unaltered, f may be| 
assumed to be a function of the invariant D only 
where 
ojj\? 
3) 

The form of D may be determined from creep 
test data. Thus the simplified equations become 
of the type 


D? 


= { oik — dik 


\ 


de, 


“dt 


— a Ee m 
VAS 011%) + X2a°, - (2) 
de 
12 + 
dt oty/ 7 E(o * 


Considering the case of a simple combination of | 
tensile stress ¢ with shear stress s. 
We have 


l 
3 {2o, oe O35} f 


x2 0%, 


neil 


0 
03, = UV 


O,=t 
= 


Foo = 933 = 
wa =F 


Then from (2) we have 


dey, 2 tf (D), des. #2 d ess = ] dey 
dt 3 dt dt 2dt 
and from (3) 
d eyo f(D), ©2233 0 des 
dt dt dt 
Also 
D? = : i? 28 
D - [zet2e , ‘ . (4) 
wv a ' 


Now in the case of pure tension we have for a 
constant strain velocity v, 


dey, 28 
2ve= - = ).— 
qe ~@I)-5 


and from (2) 


D 


/2 


3ut we have the well-known relation for creep, 
v = ki®, where k and n are constants. Together 
these three relations give us 
n—1 
, 3\ 2 
f(D) = 3k{5) Dn-1 
Making use of this value of f(D), we obtain 
n—1 
de 4 , 3\ > 
11 pad 7 ae ‘ ~ 
tf(D) t3k Du-1, 
at = 3 (f= 503k (5) 
and from (4) 
n—1 en—l 
” » ‘ 
3 (3k) (58 +28) 
n—1 
2kt(@ + 38%) 2 
and the axial creep rate is 
n—1 
de ) 
11 -sSen eas 3 
rat ktyt + 3 s*} 


Similarly, the circumferential creep rate is 


n—1 r—1 
désa ; 2 2 3 
ait 63k (5) (,@ +22) 
o L 
Sks(PF +38) * 
From this it follows that 
de " 
axial creep rate Qdt t 
circumferential creep rate de -" 3 . 
dt 


That is the ratio of the creep rates is proportional 
only to the ratio of the From the N.P.L. | 
relations between principal creep rates, and axial 


stresses. 


| as initial viscosity, 


annealing, 
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and circumferential creep rates, the principal creep | 


rates now are 


C z (3 


4/4 yl 4a) 
ei ll/ (+ yh 1) 





ae ral WW, +(F a JD 
Cet af 
ie oe 
C; - “ = } axial creep rate = : . 


Theory of J. J. Kanter.—Kanter suggested the 
following creep law for constant unit stress. 


vdd+ Pdv=( 


lor 


dv v 


dg ¢ 


| where v is the creep rate, and ¢ a function of quasi 


embodying the effects of such factors 
work-hardening, age-hardening, 


* viscosity ” 


vn l ‘ 
and so on. ‘To express rt the “ flowabi- 


lity’, in terms of creep-test data, he plotted 
v . 

as a function of the stress o 
o 


instantaneous values 


|for tensile creep tests (for the general combined 


stress test o would represent some stress function). 
He found the following equation to hold 


log. (4 *) =Ce 


@v=ael’, 
where ( is a constant. 

For the stress function ¢, Kanter suggested the 
average maximum shear stress, since he was of the 
opinion that the creep rates given rise to by each 
principal stress are modified by the elastic effects 
of the other In terms of the present 
authors’ nomenclature, Kanter’s equations of 
creep become 


stresses. 


oC, (2p, Po) e& (2 Pi — Ps 
oC, (2p, P,) e€ (22 — 
$C; (—P, — Pe) e& Pi — Pa) 


Theory of C. R. Soderberg.—Soderberg made four 
initial assumptions, namely, (1) the directions 
of the principal extensions coincide with those 
of the principal stresses ; (2) the density or volume 
of the material remains constant; (3) the three 
principal shear strains are proportional to the three 
principal shear stresses; and (4) the yielding 
follows the von Mise Heneky criterion in which the 
strain energy, or the octahedral shear stress is the 


determining factor. The first three assumptions 
may be given the following mathematical inter- 
pretation : 
€; €> €o €s Es €1 ‘ (1) 
oO; Os Oo a3 G3 oO; 
€, e2.+e, = 0 (2) 
where ¢ denotes strain, and o stress, 
From (1) and (2) may be derived 
(: 
€1 3 (9, — G2 + 0, — 93) 
C 
€ 3 (a, a; 02 — 3) (3) 
oC. 
3-3 (93 — 9% G3 — G2) 


The fourth assumption may be represented by 


, IS ta 2 
8=— 5 Va (1 G2) (4) 
Vv - 
and 
) 
V - sq oe - 
C “3 V Xe, - €5)° (5) 
where s and e are stress and strain in the octahedral 
plane. 


From (1), (4 


) and (5) we have 


e 


wi bo 





165 


The above equations give rise to the following 
simple relations for plastic flow : 
bs bs 
€ —.C, €y = =~ 0, “fl 
da, a 8 ag —- . * 
For two dimensional flow, ¢ S'T, where S and 'T 
are, respectively, functions of stress and time only. 


5s 


Thus 
bs ST. et ] 4 
€; — ST, etc., 8 - = +), 
da, V2 V (o, a») 
and 
bs {(o, - G3) — (03 — - 94)} 
eo" ; es . , ete. 
8a, 2s 


Assuming the experimental relation creep strain 
oc (stress)", for fixed time intervals, and dividing 
by time, the creep rates become, in the nomenclature 
of the present authors, 


A n—1 
C wai (= (Pi — Po) = (2p. — Pr 
» 
n—1 
C, n (= (p P2)) 2 (2p. —- Pr) 
» 
n—t 
Cs n (2 (Pi ps) (P1 — P2). 
9 
Theory of J. Marin.—Marin made the assump- 


tions: (1) The directions of the principal creep 
strains coincide with those of the principal stresses 
at all times ; (2) the volume of the material remains 
constant, i.¢., 5 e, = 0, where e,, ete., are principal 
strains ; (3) the three principal shear creep strains 
are proportional to the principal shear stresses, 1.e., 


P lo Ca ¢ e. e 
, 2 2 ; : a ky (constant), 
oO; a, G2 — %% Waist 
or 
ky , 
ey 3 (0, —- 9) (23 — 9),, ete. 


The creep rates C,, etc., are proportional] to e,, ete. 
For the case of pure tension the above equations 
lead to the relation 


Creep rate = =k, o 


wi bs 


But, experimentally, it can be shown that the 
creep rate varies as some power » of the stress. 
To modify the equations to satisfy the case of 
simple tension, Marin computes the simple tensile 
stress o which would give the same rate of dissipation 
of shear energy as in the case of combined stresses. 
The value of a is 


70 Vv (a; ri o,)° 
Ve- 
Thus 
ef - Oy 
, [o, — 93] — [os 9) lie 
» 
o> Vv xX (a, a)" 
Ve 
Then, since ¢ A o", we have, dividing by time 
and using the nomenclature of the present authors, 
: wn ore 
C, asi = (pi — Po) [2 py — Pal 
4 -_ — , 
Cs oni (2 (Pi — Pa*) [2 Pa— Pr 
: = ‘ . 
C; ntl [XZ (pi — Pa)®) (— Pi — Pro 


which are precisely the same equations as those of 
|C. R. Soderberg. 

Theory of A. Nadai.—Nadai makes the funda- 
|mental assumption that when material is per- 


| > 8 
| manently deformed, the rate of shear . 


| tional to the shear stress + independently of the 


; is propor- 


| planes of shear or slip, ¢.e., that 
dt ie 
OT pt 


For steady creep under a three-dimensiona! system 
of stresses oz, oy, oz, the creep rates 

or — (ay + a2)) 
uz = — tb " , ete., 


J 


also v 








* 
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From a consideration of the case of simple tensile | 


creep ¢=3{¢. In the present authors’ nomen 
clature, the equations of creep become 
Pi 
aC 


C eer Pe) C (- Ps 
1 6% iw 


t 


C Pi~ Ps 
. 6¢ 
by 
and ¢ ~, where r obeys some relation of 
oe. £Z : 
v\n 
the nature + nr ( ) : 
"1 


Method of Comparison of Theories with Experi 
mental Results.—-To give a simple means of compari- 
son of theory with experiment, the authors have 
adopted as a criterion the principal stresses required 
to produce specific creep rates. Considering 
stress system consisting of a pure tension and a 
pure torsion stress (¢ and s). The principal stresses 


a 


are 


t t 
Pim 5(l + see? $),py= 5 (1 —sec2 d) ps = 0, 


where ¢ is the angle between the axis of the test | 
piece, and the direction of principal stress, and | 


«a & 
tan2 ¢= 
t 
Thus 
p, (1 — see 2 $) ; 
tan* ¢. 
Pa (dl sec 2 $) Pi ¢ 


‘Thus, any stress function involving the principal 
stresses of the system may be expressed purely in 
terms of the major principal stress p,, and the angle 
¢. Pr that principal stress which 
will give rise to a specific creep rate at a given period 
of test, and let P be the value of p, for pure tension. 
Consider now a theory which postulates that the 
creep rate in the direction of the major principal 
stress F (p), where F (p) is a function of the 
principal stresses involved. It has been shown above | 
that F (p) = F, (p,, 4), where F, (p,, 4) is a function 
only of p, and ¢. 

Thus, considering the case of p, and that of the 
pure tension test under load P, we have, for the 
same specific creep rate F, (p,, ¢) = F, (P. 4), 


Suppose is 
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THE O.M.T. OPTICAL CIRCULAR 
TABLE. 


For a considerable time after the commencement | 


of the previous war, production in some directions was 


from which it follows 2 f(¢,) where f (4) is a| handicapped by the difficulty of manufacturing for 
p . ‘ ourselves certain instruments previously obtained from 

function of ¢ only. For any given theory of | enemy countries, and of which the supply had been 
. cut off at the source. That these difficulties were 


creep this f (4) is unique, and representative of | 
underlying the theory. A 
value of f (¢) is given for each theory. These 
values are plotted in a polar diagram, Fig. 18, 
page 104, ante, against values of ¢ for the tories of 
Odqvist, Bailey, Marin and Soderberg, and the | 
case for which creep rate is proportional to the 
difference of unit powers of the maximum shear 
stresses, and are compared with values derived 
from the authors’ experiments. The following are 


the physical concept 


» 
the expressions for s corresponding to the various | 


theories. 
Odgqvist’s Theory. 


(1+-sec2 4) \/ 
(1 


Bailey's Theory. 


Pi 
P 
+3 sec 2 d). 


Pi - of 
P Vv {1 tan? ¢ + ten* ¢}" {1 + (sec? g)n 2m} 
Theories of Soderberg and Marin. 
n 


</ 
(1 + tan* ¢ + tan* ¢) tan? ¢). 


For the case for which the principal creep rates are 
proportional to the difference of corresponding 
maximum shear stresses, which represents a special 
case of the theories of Kanter and Nadai 
Pi : 
P (1 + sec* ¢) 


Pi : 
P =~ | 
> 


» 


(2 








THE BALDWIN LOcoMOTIVE WorRKSs 
Locomotive Works, Philadelphia, U.S.A 


constituent 


The Baldwin 
, how one of the 
companies of the Baldwin group of indus 


tries, recently completed its 109th year. During this 
period, the firm has constructed upwards of 60,000 
locomotives, the first having been built in 1832 by 


Mr. Matthias W. 
structed 660-h.p 
motives. 


the firm has con- 
Diesel-elect ric 


Raldwin. Latterly 


and 1,000-h.p. loco- 


ultimately surmounted is a matter of common know- 
ledge but even such practical demonstration of 
native capacity has not entirely destroyed a belief 
that certain foreign apparatus must still be imported. 
An illustration of this is provided by a widespread 
acceptance of the optical circular table made by Messrs. 
Carl Zeiss, Jena, as an instrument which could not be 
manufactured in this country. Now, however, this 
assumption has been shown to be untenable, for a 
circular table has been produced, and will shortly be 
made in quantity, which is at least equal to the German 
product as regards ease of operation and accuracy. 
A view of the new optical table, which has a surface 
16 in. in diameter, and a height of 7} in., is given in 
Fig. 1, above, and its construction is illustrated in 
Figs. 2 to 5, on the opposite page. The table is intended 
to carry work which has to be finished with precision ; 
for example, jigs in which holes are to be very accurately 
spaced and bored in exact relative situations determined 
either by polar co-ordinates or by radial centre distances 
and angles, the work being normally not marked out but 
set directly as regards angles by the table and in other 


a 


| direction by means of micrometer dials and block and 


length gauges on the boring or similar precision machine 
employed. 

Considerable development work has been done on 
the new optical table by Messrs. Newall Engineering 
Company, Limited, Old Fletton, Peterborough. This 
work on the mechanical side would have been useless 
without similar work on the optical side. For this latter 
development, the Newall Company wish to credit 
Messrs. E. R. Watts and Son, Limited, 123, Camberwell- 
road, London, 8.E.5, who undertook to develop and 
supply the microscope and precision scale. The close 


| co-operation of these two firms has enabled a table to be 


produced which can compete successfully with the 
German product. It may be considered, from Figs. 2 to 
5, that the table is somewhat complex, seeing that all 
that is required of it is rotation for indexing, but it must 
be understood that this careful design ensures accurate 
division without the possibility of deterioration in 
accuracy due to wear on the indexing mechanism, which 
characteristic is a fundamental requirement on a table 
for use on such a machine as a jig-borer. Referring 
particularly to Figs. 2 and 5, it will be seen that the 
appliance consists of a base a and the rotating table b, 
each of these parts carrying one of the races of the ball 


OPTICAL 


MEASURING 
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CIRCULAR TABLE. 


TOOLS, LIMITED, SLOUGH. 











bearing which takes the weight of the table and work 
| A coarse adjustment scale c is attached to the underside 
of the table at its periphery. A loose ring d, with a 
projecting lug e, embraces the table in a groove formed 
by the table locking rings f and g, and the base extension 
|ring hk, this latter ring being formed with a pair of 
bosses carrying the fine-adjustment device. At this 
point it is as well to point out that the table 8, its scale c, 
and the rings f and g, are all capable of being rotated 
through a full circle. The ring d, on the other hand, 
can only be rotated through a very small arc, while 
the ring A, being attached to the base, is a fixture. 
The table is centred by the flanged spindle i, rotating 
in a deep sleeve attached to the base. The table is 
held down by a nut on the end of the spindle, the 
underside of the nut bearing on one race of a ball 
bearing, the other race, with its spherical seating, being 
carried on the base sleeve. To the underside of the 
spindle flange is attached a ring j which carries a circular 
| glass ring, k, graduated for the fine adjustment of the 
|table. The graduations are read by means of the 
microscope /, the eyepiece of which is seen to the right 
| of Fig. 2, and is prominent in the foreground of Fig. 1. 
It contains a graticule scale. The optical system con- 
sists of the necessary lenses, reflectors and prisms, 
to enable the scale, which is on the underside of the 
| ring k, to be read with ease from outside the loaded 
| table. The image is illuminated by the small electric 
| bulb seen in tke section, Fig. 4, the position of this 
| lighting system being indicated at m, in Figs. 2 and 3. 
| The lighting cable is seen at the left of Fig. 1, and is 
shown passing through a packed gland in Fig. 4. 
so that cutting lubricant or fine swarf cannot find 
}entry to the optical system as a whole, this system 
| being in other respects also completely sealed. 
The function of the several knurled knobs visible in 
Fig. 1 is best understood by consideration of the 
| manner in which the circular table is used. The work 
| having been attached to the table by the usual Tee- 
| bolts, an approximation to the angle at which it is 
| desired to set it is made by rotating the table 6 by 
| hand until the required point on the scale c is opposite 
|an index line engraved on a plate attached to the 
| lug e, as shown in Fig. 1. The knob seen at the top 
| left-hand corner of this illustration and lettered % 
|in Figs. 3 and 5, is then screwed up, thus locking 
| together, as will be clear from Fig. 2, table 6 and 
‘ring d. This assembly, as already stated, when thus 
| locked, can be rotated through a small are only, as 
will be obvious from Fig. 1. It is this small move- 
ment that constitutes the fine adjustment of the table. 
The lug e, fitted with suitable contacts, as shown in 
Fig. 3, is held between two screws, o and p, in this figure 
and Fig. 5. Screw 0, i.e., that to the right of the eye- 
piece in Fig. 1, is turned to give the required angular 
movement of the table against a spring-loaded plunger, 
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which is not affected by screw p during this setting | spindle are coincident. It may be mentioned that the 
operation. While turning screw o, the operator views | two holes seen in the base in Figs. 1, 3 and 5 are 
the movement of the scale k, through the eyepiece. | for anchoring the base to the table of the machine. 
The graticule scale in the eyepiece serves to subdivide} The first table made was submitted to the National 
each degree interval of the scale into 30 seconds of arc | Physical Laboratory for tests of its accuracy. A 
and a reading accuracy of one-fifth of that amount | brief abstract from these certified tests is given below. 
should be quite practicable with an operator of average | The upper surface of the table, which has a scraped 
capacity. The final setting having been determined, | finish, was found to be slightly concave by 0-0003 in. 
the operator then turns screw p, which movement, it | With the table unclamped, its surface was found to be, 
will be clear from Fig. 3, immobilises the spring which | in the mean, out of parallel with the base by 0-0005 in. 
resists screw o and, in place of the pressure exerted by | to 0-0006 in. The rim of the table was found to run 
it, substitutes a rigid lock. true to within 0-0002 in. When the locking screws 
The final locking of the table is effected by two|(q in Figs. 3 and 5) were applied, using light hand 
screws q to the right and left in Fig. 1. It will be| pressure, the level of the table in the region of these 
clear from Fig. 2 that the ring g attached to the table b| screws was found to be depressed by approximately 
is formed with a thin annular disc, so that it somewhat | 0-0002 in. It is recommended that care be taken to 
resembles a diaphragm in being capable of displace- lexert a reasonably equal pressure on both locking 
ment in an axial direction. The screwing-in of screw q, | screws to avoid a possible tilting action. The angular 
as shown to the left of Fig. 2, imposes, by means of aj scale was checked at intervals of 30 deg. of arc. 








In | table is of a thoroughly practical nature. 
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also tested by the National Physical Laboratory. The 
plate was bored in a jig-boring machine, with a central 
hole and with nine holes spaced irregularly on a nominal 
diameter of 12 in. The holes were § in. bore and were 
each fitted with a plug, 4 in. long in the body. The 
axis of each hole, with one exception, was found, by 
using the. plugs, to be perpendicular to the upper surface 
of the test plate to within 0-00015 in. per inch length. 
The exception was in error by 0-0002 in. per inch. The 
errors in radial distance from the centre ranged from 
dead accuracy in one case to a nlaximum of 0 -0006 in. 
The errors in angular spacing ranged from | second to 
11 seconds of arc, the pitching being such as to give 
angles and fractions, e.g., 154 deg. 17 min. ; 308 deg. 
34 min. The angles were measured from a line joining 
the centre of the plate and one hole. It will be 
admitted that, seeing the linear dimensional errors are 
all in ten-thousandths of an inch, the accuracy of the 
The pro- 


pair of wedge-bolts, a strong downward pressure on the | three of these intervals no error was observable, and in | duction manufacture of the table is being carried out 


thickened edge of the annulus and thus locks the table 6| the remainder the errors ranged from 
rigidly to the base a. Referring to Fig. 1. a projecting 
mandrel will be seen at the centre of the table. This 


+1 second to | by Messrs. Optical Measuring Tools, Limited, Montrose- 
4 second of arc. The eyepiece scale was checked at | avenue, Trading Estate, Slough, Bucks, a subsidiary 








enables the table to be centralised accurately under | 
the spindle of the jig-boring machine. The spindle of 
the table is provided with a taper hole, as shown in 
Fig. 2, and it is in this hole that the mandrel is 
inserted with a cylindrical part projecting. A dial | 
micrometer attached to the machine spindle, with | 
its needle in contact with the mandrel, will show no | 
movement of its pointer when rotated round the man- 
drel if the axes of the machine spindle and table | 


intervals of 6 minutes of are. The errors, in seconds of | company of Messrs. Newall Engineering Company. Its 
arc, ranged from —2 to +6. The accuracy of deter- | distribution is in the hands of Messrs. E. H. Jones 
mination of the errors in the two angularity tests was | (Machine Tools), Limited, Edgware-road, The Hyde, 
estimated to be of the order of +3 seconds of arc. | London, N.W.9. 
The central mandrel proved to be perpendicular to the | 
table to within 0-0001 in. over its projecting length of | 
1} in. | INCREASED ACTIVITY AT PorTS IN INDIA.—Statistics 
As an example of the accurate results obtained by | show that 738 vessels entered and left ports in India 
use of the table, a flat plate, 15 in. in diameter by 1 in. | during the month of June, as compared with 562 ships 
thick, was supplied by Mesers. Newall, and this was! in June of last year. 














BRITISH STANDARD 
SPECIFICATIONS. 
following specifications of engineering interest 
the British Standards Institution. 
the Publications Depart 
Victoria-street, London, 


stated, the 


Tut 
have been issued by 
obtainable from 

Institution, 28, 


otherwise 


ire 
the 


und, 


Copir s 
ment of 
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net 


unle SS price Is Za 
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2a. 3d. including postage 


or 
(hwing to the for 


it has been made a 


Vanila and Sisal Rop necessity 
onserving supplies of manila fibre, 
cond:tion of the 
by the Hemp Controller of the Ministry of Supply, 
that all ropes falling the British Standard 
specification for manila rope for general purposes 
(No. 431) shall not, unless they are required for export 


licences to process raw he mp, issued 


within 


or by, or for, a Government Department for use as 
lifeboat falls, gangway falls, topping lifts and fishing 
ear, be made from pure manila, but shall contain 
certain percentages of sisal The Hemp Controller 
has ilso mac ita condition of the licences to process 


raw hemp that all ropes of 2-in. circumference and undet 


shall be made of sisal, ex ept for the previously 
mentioned purposes. An emergency revision of speci 
fication No. 431 has. therefore. been issued, and the 
opportunity has been taken to make certain further 


modifications to bring it into line with modern practice 
\t the request of the Ministry of Supply, a specification 
(No. 908-1940) for sisal ropes for general purposes has 
This for hawser laid, 
shroud-laid and cable-laid sisal ropes of from 4 in. to 
Is war-emergency 


tlso been issued provides 


in, in circumference A special 
revision slip has been issued with the specification to 
meet the necessity for the conservation of the supplies 
1 British East Africa sisal No. 1. For the purposes of 
the emergency, other 
which are equal in strength, length and other properties, 


to be deemed to comply 


specification, during the grades 
but not so white in colour, ar 
with the requirements 
Kadio-lnterference The 
one new and one revised specification dealing with the 
of radio the total 
British Standard on this 
rhe new specification, No, 905-1940, 
characteristic und per 
It prescribes 


Suppression publication of 


uUppression interference brings 
of 
subjeet up to six 
deals with 
formance of radio receiving equipment 


the general conditions to be complied with in the desig 


num ber specifications 


inti-interference 


' 
of radio receiving equipme nt and Lives guidance on 
the of equipment and inter 
fers suppression devices, the object of mini 
mising the effects of interference While of 
importance to makers of radio receivers, the specifica 
tion is also of value to users, as it he Ips them in con 


method installing such 


nee with 


radio 


nection with the elimination of interference emanating 
their The methods of 
eliminating radio interference from the electric-supply 


from sources beyond control 


mains and means of protection against atmospheric 


electricity are described. The revised specification 
mentioned above is No, 613, which deals with com 
ponents for radio-interference suppression devices 


excluding devices for traction, marine and other special 


equipment It is of interest to note, however, that a 
separate specification dealing with the suppression of 
radio interference on board ship is in preparation, The 
No. 613 differs somewhat 

1935) as 
to 
It is, however, in the appendices that the 


I'wo entirely 


new edition of specification 


from the first edition (published in June, 


regards details, particularly in the section relating 
capacitors 
main interest of the publication lies 
new appendices have been vided, ce sling respectively 
with shock and earth-leakage considerations, and with 


rhe 


components 


wiring and maintenance appendix giving sug- 
veated of for various types 


suppressors has been extended and revised 


values 


inatrument Jewels 
from the Air Ministry, the British Standards Institution 
prepared a specification (No, 904-1940) for the 
of instrument jewels. The specification 
ipplies to compass jewels, to V jewels, and to ring and 
end for other than watches and 
clocks and integrating meters. The principal object 
of the standardisation has been the simplification of a 
wide diversity of sizes and types of instrument jewels, 
Uhe 
limited number of sizes of jewela of each type, together 
with particulars of the form of the hole or recess. The 
concentration of the manufacture and of the demand 
on these limited types and sizes will, it is confidently 


In response to a request received 


has 
dimensions 


instruments 


stones 


overall dimensions and tolerances are given for a 


inticipated, considerably expedite jewel production in 
this: country An appendix contains notes on alter 
native methods of inspecting jewels, with particular 
reference to the general form and angle of the recess 


CANADIAN LRON AND STEEL PRODUCTION During the 
firet six months of 1940, the production of steel ingots 
in totalled 958,246 tons and that of pig iron 
against 580,141 tons and 296,521 tons, 


corresponding period of 1939 


Canada 


49,627 


respectively 


tons, 


in the 


of 
































































ENGINEERING. 


THE NEWCOMEN SOCIETY. 


In spite of war-time difficulties, a full programme of 
meetings has been arranged by the Newcomen Society 
for the session which begins on October 9, and at each 
of them at least will be pre The 
com plete list is as follows 

October 9, 1940.--** The Evolution 
Cane Mill”; * Karly Use of Steam 
Sugar-Cane Industry,” by Noel Deerr, F.C.G.1., and 
A. Brooks, A.M.1.Mech.E. November 13, 1940. 
Annual General Meeting, at which will be delivered the 
presidential address by Colonel C. E. Davies (secretary 
of the American Society of Mechanical Engineers) ; 
after which, papers will be presented on “ Metals and 


two papers sented. 
of the Sugar- 
Power in the 


Minerals in the Amarna Letters, 1400 B.c.,”” by R. J. 
Forbes (member), “ Primitive Lron Smelting—Part II, 
Eastern Steelmaking Processes,” by E. W. Hulme, 


B.A. (vice-president), and “‘ Henry Cort’s Bi-centenary,” 
by Dr. H. W. Dickinson (past-president). December 11, 
1940.—* Survey of the Saxon Ship, Sutton Hoo, 
Suffolk,” by A. 8. Crosley (member); “ Early Tram- 
ways on the Montgomeryshire Canal, 1797,”” by Stanley 
\. Davies (member) ; and “ The Surrey Iron Railway, 
1801-1849,”’ by Charles E. Lee, M.1.Loco.E. 


January 15, 1941 Early Needle Making,” by 
George White, M.I.Mech.E. (member); and Wire 
and Plate Gauges,” by Dr. H. W. Dickinson and 


Henry Rogers, M.B.E. (member). February 12, 1941. 
Early Applications of Engineering to the Warming 
of Buildings,” by A. F. Dufton, M.A.; and “* The 
History of the Hydraulic Extrusion Process for Metals,” 
by C. E. Pearson, M.A. March 12, 1941.—** The 
Development of Water-Power Grinding in the Sheffield 


District,” by Dr. Allan McPhee, M.A. ; and “ Highway 
Repairs in the 18th Century,”’ by W. P. Meikle (mem 
ber). April 23, 1941. Megalithic Ruins at Cuzco, 
Peru,” by C. O. Becker (member); and ** Cast [ron 
in Building Construction,” by 8. B. Hamilton, M.Sc. 


(Member of Council) 
All the above 
places of meeting 


London, at 


held in 


vhich will be separ itely announced 


meetings will be 


in due course, The dates stated are all Wednesdays 
and the meetings will commence at 5.30 p.m The 
secretarial office of the Society is at 43, King’s-road, 


S.W.3 


London 


ANNUALS AND REFERENCE BOOKS. 


Universal Directory of Railway Officials and Railway 


Year Book.—-The forty-sixth annual edition, that for 
1940-1941, of this well-known work of reference has 
recently made its appearance The general arrange 


ment of the directory section of the volume preserves its 


familiar geographical basis ; the railways of the United 
Kingdom are dealt with first, then follow those of the 
British Dominions and Colonies. The next sections 
deal with the railways of foreign countries in which 
important British interests are held, and the last 
sections with the railways of other forcign countries. 
In the case of each individual railway the data given 
include brief historical particulars; economic and 


the mileage 


rolling stock owned ; 


financial details; information regarding 


of track open, the gauge, and the 


and lists of the directors and principal officers of the 
undertaking. Within the limitations imposed by 
war conditions, the lists of officials have been revised, 
while the deseriptive matter includes data on the 
most recent changes, of which precise information is 
obtainable. The year-book section of the volume, 


which contains statistical and other general information, 
has been subjected to the same systematic revision 
as that given to the directory As heretofore, 
three indexes furnished, namely, an index to coun 


section, 


are 


tries; a general index, including all references to 
railways and statistical and other information ; and a 
pe rsonal inde x of railway ofticials 1 he volume, which 


is compiled from official sources under the direction of 
the Editor of The Railway Gazette, is obtainable, pric 
l/. net, from The Directory Publishing C 
Limited, 33, Tothill-street. London, S.W.1. 


mpany, 





END OF A WELL-KNOWN LoOcOoMOTIV! \ famous 
British locomotive, named Coronation " in honour of 
the coronation of King George V and Queen Mary in 
1911, has just been withdrawn as obsolete by the London 


Midland and Scottish Railway, and, after all its re-usable 
parts have been removed, will be broken up. The engine 
No, 25348, was the 5,000th locomotive constructed at 
Crewe Works, and, in its prime, was employed to haul 
the Royal Train Although considerably outmoded in 
size and power, it was used,even in recent years, on express 
work on the North Wales coast and when its career 
finally ended at Stafford, the locomotive had covered 
1,013,610 miles. The modern L.M.S. Coronation loco 


built and named in honour of the coronation of 
our present King and Queen 


train at the 


motive, 
is now on exhibition with the 
New York World's F 


Coronation Scot air. 
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PERSONAL. 


Mr. RALPH ALSOP has succeeded Str EDWARD GEORG! 
as general manager of Messrs. The Consett Iron Company 
Limited, Consett, County Durham. As 
148, Mr. Alsop relinquished the positior 
of Deputy Controller of Steel Supplies at the Ministry of 
Mr. J. M 


stated on page 


ante, recently 


Supply in which he has been succeeded by 


DUNCANSON. 

Mr. R. HvuGH ROBERTS has been appointed 
of Machinery Licensing. He was formerly 
Director-General of Equipment and Stores, Ministry of 
be responsible for the licensing of 


Director 
Deputy 


Supply, and will now 


machinery and plant under the Machinery and Plant 
(Control) (No. 2) Order, 1940. His office is at 2 
Southampton Buildings, Chancery-lane, London, W.C'.2 


Mr. = 
director 


Mr. H. G. HERRINGTON, general manager, 
SANDERS, personal assistant to the 
and Mr. W. E. PRYTHERCH, chief metallurgist, have bee: 
elected directors of Messrs. High Duty Alloys, Limited 

Owing to the requisition of their 
Messrs. E. G. ACHESON, LIMITED, have 
Thames House, Millbank, London, S8.W.1, 
at 9, Gayfere-street, Westminster, 


managing 


existing premises 


removed fron 
to temporar 


premises London 


S.W.1. (Telephone, ABBey 3366-7-8. 

Mr. L. C. HuGues HALLettr, lately Commercial 
Secretary to H.M. Legation at Copenhagen, has beer 
appointed Commercial Secretary to H.M. Legation i: 


the Central American Republics of Guatemala, Nicaragua 


San Salvador and Honduras. Communications shou! 
be addressed to the Commercial Secretary, Britis! 
Legation, Guatemala City, C.A. 

The Minister of Supply has appointed Mr. A. V¥vVyYAN 
BoarRD to be Controller of Plastics Mr. Board is at 


Alcohol 
Inquiries should 
Plastics Control 


of Molasses Industrial 
which post he will continue to occupy. 


be addressed to the Ministry of Supply 


present Controller and 


Great Burgh, Epsom, Surrey. 

Mr. NORMAN BURKE, A.M.1I.Mech.E., for the past ter 
years sales and service manager to Messrs. James Howder 
and Company (Land Limited, Caxton House, We 
minster, London, S.W.1, has been lent by them to the 


Ministry of Supply as from August 31 until the conclusion 


of the 
will 


So far as his engagements with the Ministry 
Mr. 


Howden 


war. 


permit, Burke will remain in constant touct 


Messrs 
work 


with and will retain an active interest 


their 
Mr 
er of 


jn 
Woop is to be the nev 
f Hallamshire it 


. deputy chairman of 


WILLIAM WILKINSON 
the Cutlers’ 
succession to Mr. Ashley S. Ware 
Messrs. Thos. W. Ward, Sheffield Mr. Wood 

Master Cutler in 1924, is sole director of Messrs. Wardsend 
Limited, steel rollers and forgers, Sheffield. 


Company ‘ 





as 


who wa 


Steel Company, 





Messrs. MARRINER & COMPANY. LIMITED, have re 
moved their offices from 46, Southampton Row to Zo 
Russell Square, London, w.C. 1. 

BOOKS RECEIVED. 
Lloyd’s Register of Shipping. Steamers and Motorships 


of 300 Tons Gross and Over: Steamers and Motorships 
Under 300 Tons, Trailers, Tugs, Dredgers, etc. ; Sailing 
Vessels ; List of Ship Owners, et From ist July, 1940 
to 30th June, 1941. London Lloyd’s Register of 


Fenchurch-street, E.C.3 


Construction, 


Shipping, 71, 
Operation, Inspec 
with 310 Typical 


inswers 


Boiler Operator's Guide. 
tion and Maintenance of Steam Doilers, 


Steam Engineer's Examination Questions and 


By H. M. SPRING, JUN. London: MeGraw-Hill 
Publishing Company, Ltd. [Price 20s 

United States War Department Lake Series No. 6 
(Revised 1939. The Port of Duluth-Superio Vinn 
and IVis Washington Superintendent of Docu 
ments [Price 1 dol 


Department of Scientific and Industrial Research. Building 


Research. Wartime Building Bulletin No. House 
Construction London H.M. Stationery Office 
Price ls. net.) 

United States National Bureau of Standards Building 
Vaterials and Structures Report BMS 50 Stability 
of Fibre Building Boards as Determined by Accelerated 
igeing. By D. A. Jessup, C. G. WEBER and 8. G 
WEISSBERG. Washington: Superintendent of Docn 
ments. Price 10 cents 

United States Bureau of Mines. Bulletin No. 426. Quarry 
Accidents in the United States During the Calenda Year 
1937 By W. W. Apams and VirGinia E. WRENN 
Price 15 cents Bulletin No. 428 Vetal- Mine 
iccidents in the United States During the Calendar lea 
1937. By W. W. Apams and M. E. KoLnos Price 
10 cents Washington Superintendent of Documents 


Deterioration of Structures of Timber, Metal and Concre te 


Erposed to the iction of Sea-Weater Kighteenth 
Report of the Committee of the Institution of Ciru 
Engineers. By Dr. J. N. Frienp. Edited by H. J 
GROSI London: William Clowes and Sons, Limited 


Axtell House, Warwick-street. W.1 Price Ss, 6d 
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NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—Conditions, on the whole, 
have shown very little material change in any section of 
the Welsh coal market during the past week. On 
export account, business continued to come in quietly 
although there was a moderately good inquiry circulating 
from the South American countries and from 
The Portuguese trade was again attracting considerable 
attention and demand in this section was well main- 
tained. As yet, no official announcement has been made 
concerning the recently-concluded arrangement reached 
the Portuguese authorities in regard to the new 
pit wood-for-coal scheme which has 
under negotiation for some little time. 
belief, however, that South Wales trade with this impor- 
tant market would show a large expansion in the near 
future. In some quarters it was confidently estimated 
that local shippers would supply Portugal with between 
750,000 tons and 1,000,000 tons of coal per annum, and 
Portugal would the district’s 
of mining timber. In recent years, Portugal has been 
sending about 250,000 tons per annum but now deliveries 
will be greatly increased. The home trade continued 
to display considerable activity. Buyers were continuing 
their stocking programme as a precaution against any 
repetition of the transport difficulties which occurred 
during last winter owing to the severe weather. As a 
result of the heavy deliveries which were being niade to 
home users, collieries were able to carry on operations at 


with 
exchange 


become 


a good level and sellers were able to maintain prices. | 
Best-quality large descriptions were moving off steadily | 


and a good request was circulating for the popular sized 
for kinds, however, were not 
to arrange and a firm tone ruled. The bituminous small 


sorts. Stems these easy 


descriptions remained well provided with outlets but the | 


dry small coals were in need of further support. Cokes 
and patent fuel remained active. 

The Iron and Steel Trade.——Activity continued at 
high level in the iron and steel and allied trades 
South Wales and Monmouthshire during the past week. 
Most works have well-filled order books and the demand 
for finished products was sustained. 


a 








FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


NOTES 


There is a strong flow of orders for 
products to Sheffield works, not only on 
but from abroad. Inquiries, too, 
more numerous. Sheffield Chamber of Commerce has 
this week received the following inquiries : from London 
for poultry shears and cast-steel worms for mechanical 
coal stokers; from Peru for steel; from Birmingham 
for clippers and pliers for export to South Africa; from 
Australia for farm and garden tools; and from Canada 
for files. Good business is being done by works turning 
out raw and semi-finished materials. Though forward 
buying is not in evidence, consumers are able to plan 
ahead, and little difficulty being experienced in 
obtaining sufficient supplies. Scrap-consuming works 
report that there is no shortage, while a similar position 


Tron and Steel. 
peace-time 


home account, 


is 


exists with regard to pig iron and hematites. The 
general position is exceedingly good so far as these 
important materials are concerned. The demand for 


steel bars and billets is substantially greater than was 
the case three months ago, and inquiries at producing 
works show that outputs are still rising. Steel sheets 
and strip are active media. In the heavy-engineering 
trades activity has been well maintained. 

export .trade being done in grinding and 
machinery and related equipment for foreign 
enterprises ; dredging equipment in good demand. 
Railway rolling stock in better request home 
account, while the Colonies and Dominions are the best 
overseas customers. Sheffield supplying a record 
tonnage of forgings and castings and steel products 
generally for shipyards in various parts of the country. 
The demand for stainless steel continues to 
The toolmaking branches are satisfactorily employed, and 


is 


is 


is on 


is 


outputs are well ahead of the standards reached a year | 


ago. 

South Yorkshire Coal Trade.—No falling off is reported 
in the demand for coal. Industrial fuel continues in | 
strong request, and house-coal merchants report that 


buying is reaching a high level, which is likely to continue. 
Steam coal finds a ready market, and electric power 
stations are heavy buyers of smalls. The export market 
in most types of coal is very restricted. 








POWER PLANTS IN THE UNITED STatTes.-~—According 
to statistics issued by the Federal Power Commission 
recently, the installed capacity of electric power plants 
in the United States on December 31, 1939, was 


with December, 1938. 


Canada. | 


been | 
It was the general | 


chief supplier | 


of | 
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A steady | 
crushing | 
mining | 


increase. | 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Conditions in the iron and allied 
trades show little change, but the few new features in 
certain branches of industry are satisfactory. 
of production keeping abreast of the more urgeut 
needs of State departments and encourages the hope 


is 


that a gradually increasing tonnage will be allocated 
for other purposes. Ample supplies of raw materials 
and adequate deliveries of semi-finished products are 


coming to hand. 

Cleveland Iron Trade.—There is slightly more Cleve- 
land pig available for distribution, but the supply still 
necessitates the use of a considerable tonnage from other 
foundry-iron producing centres. Prospects of a material 
enlargement of the intermittent make of local brands 
}are remote, but deliveries of Midland iron promise to 
| continue on a scale which is sufficient to meet the require- 
ments of foundries who, in some cases, are dependent on 
day-to-day supplies. Scottish iron is still coming to hand 
for specific purposes. 


Tees-side zone. 
Hematite.—While the heavy tonnage output of East 


Coast hematite is well maintained, the iron available for | 


general distribution is not large, and the continued 
expansion in the demand calls for a further enlargement 
of the make. Regular buyers have substantial contracts 
against which to draw and are insisting on full deliveries 
as they fall due, but the needs of the producers’ own 
consuming departments are very heavy. The small 
tonnage at makers’ yards is earmarked for early use and 
merchants cautiously distributing their holdings 
among customers of long standing. Fixed prices are 
| based on No. 1 grade of hematite at 131s., delivered to 
| North of England buyers. 

Basic Iron.—The fixed price of basic iron remains at 
113s. While there is none available for sale, the output 
is adequate for the needs of the steelworks owned by 
basic-iron producers. 

Foreign Ore.—Supplies of ore from overseas and 
increases,in the production of British ores, in some cases 
up to 60 per cent., are keeping the blast-furnaces in full 
operation. 


are 


Blast-Furnace Coke.—Transactions in Durham blast- 
furnace coke are infrequent. The supply is plentiful, 
but sellers’ contracts are as extensive as they care to 
| handle, and consumers are covered well ahead. Good 
medium qualities stand at 33s. 5d. at the ovens. 


Manufactured Iron and Steel.—The substantial make 


of semi-finished iron and steel, together with the well- | 


imports, are keeping the re-rolling mills 
very busy. The output of several finished commodities 
continues at a maximum. Sheet makers have as much 
work on hand as they can deal with and the require- 


maintained 


ments of firms engaged on constructional work and 
| shipbuilding are absorbing a large proportion of the 
present steel output. Soft-steel billets are 101. 10s. to 


joists and angles, 
and boiler plates, 


hard billets, 111. 17s. 6d. ; 
heavy plates, 141. 3s. ; 


101. 158. ; 
113%. 23e8.¢ 
151. Os. 6d. 


Scrap.—Deliveries of most kinds of iron and steel 
scrap are now adequate for users’ requirements, and are 
sufficient to enable stocks to be replenished. 








THE CONTROL OF MACHINE TooLs.—The Ministry of 
Supply has made a further Order, entitled the Control of 
Machine Tools (No. 4) Order, 1940, governing the disposal 
of used machine tools. This enables a person to dispose 
of a machine tool, acquired for use in his business and 
not for re-sale, without a licence under Article 1 of the 
Control of Machine Tools (No. 3) Order, 1940, providing 
the purchaser is (a) a person who requires the machine 
for use and not for re-sale, (b) a Government Department, 
or (c) an authorised dealer. 


STEAM RECEIVER REGULATIONS.—Section 30 of the 
Factories Act, 1937, which section deals with the mini- 
mum requirements for the safe construction and opera- 
tion of steam receivers, has been modified to some extent 
by the issue of Form 663, dated July, 1940, and headed 
** Certificate of exemption No. 19 (General).”” This 
leaflet lays down the requirements for receivers such as 
are used in laundries, job dyeing, dry cleaning; in the 
manufacture, repair, cleaning or renovating of wearing 
apparel; in the manufacture and renovation of hats and 
caps ; in connection with steam-heated dies, platens, etc., 
in connection with fans, radiators and driers, glue heaters 
and in wool-combing processes. Persons concerned in the 
industries indicated may satisfy themselves how far the 
exemption applies to the plant under their control by 


' through any bookseller. Price 1d. net. 


The rate | 


Merchants have command of small | 
parcels of Cleveland pig, the recognised values of which | 
are ruled by No. 3 quality at 120s., delivered within the | 
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NOTES FROM THE NORTH. 
GLasGow, Wednesday. 
| Scottish Steel T'rade.—The increasing demands of the 
different Government departments for supplies are being 
satisfactorily complied with and all the steelworks in 
this area are operating at full capacity. Efforts are 
being made, however, to increase production still further. 
The stocks of raw materials, now on hand, are ample for 
current requirements and the immediate future, and the 
Ministry of Supply has made arrangements for con- 
siderable tonnages to arrive during the next month or 
two that there may be no shortage when weather 
conditions are less favourable to shipping. Structural 


80 


l|engineers are extremely busy and are pressing for 
| deliveries of sectional material. The black steel-sheet 
makers are fully employed and have sufficient work 


booked to keep them operating at full capacity for some 
months ahead. Since export was sanctioned by the 
Government, several good contracts have been arranged. 
The following are the market quotations :—Boiler plates, 
151. per ton; ship plates, 141. 3s. per ton; sections, 
| 131. 138. per ton; medium plates (rolled in sheet mills), 
4 in. and thicker, 181. 7s. 6d. per ton; mild-steel black 
sheets, No. 21-24 gauge, close annealed, 191. 7s. 6d. per 


| ton ; galvanised sheets, plain, No. 21-24 gauge, 
| 231. 2s. 6d. per ton, and corrugated, No. 24 gauge, 
221. 12s. 6d. per ton. 





In the West of Scotland malle- 
able-iron trade all the makers have a fair amount of 
work booked. Wrought-iron scrap, moreover, is very 
plentiful at the moment. The re-rollers of steel bars are 
extremely busy and production is only limited by plant 
capacity. Good stocks of semies are now held, and with 
regular deliveries arriving from overseas, the outlook is 
very satisfactory. To-day’s prices are as follows: 
Crown bars, 151. 2s. 6d. per ton; best iron, 15/1. per ton ; 
No. 3 bars, 131. 7s. 6d. per ton; No. 4 bars, 131. 12s. 6d. 
| per ton; re-rolled steel bars, tested, 151. 11s. 6d. per ton, 
| untested, 15/7. 8s. 6d. per ton; angles and tees, 4 in. and 
under, tested, 15/1. Ils. 6d. per ton, and untested, 
141. 18s. 6d. per ton, all for home delivery. 


Malleable-Iron Trade. 


Scottish Pig-Iron Trade.—There has been no change in 
the conditions ruling in the pig-iron trade of Scotland 
during the week and the full output is being maintained. 
The current production, however, is not sufficient to 
meet the heavy demands of consumers, and large 
deliveries from the Dominions have been coming into 
port. In this way, the immediate requirements of 
industry are being satisfied. Foundry iron is still moving 
rather slowly, but hematite and basic iron are in steady 
demand. 








LOSSES DUE TO Frres.—It is stated in The Fireman 
| that losses due to fires in Great Britain and Ireland 
during the first six months of 1940 totalled 6,047,0001., 
compared with 4,684,0001. and 5,052,000/. in the corre- 
sponding periods of 1939 and 1938. 

CoAL PRODUCTION IN THE UNITED StTates.—The 
average daily output of bituminous coal in the United 
States, in the week ending July 27, was 1,350,000 tons, 
as compared with 1,300,000 tons in the preceding week 
and with 1,250,000 tons in the corresponding week of 





1939. 
CLYDE COMMITTEE OF INQuIRY.—The Minister of 
Transport, after consultation with the Minister of 


Labour and National Service, has appointed a Committee 
| of Inquiry under the chairmanship of Lord Patrick, to 
| consider the position at Glasgow docks in all its aspects 
}and to make recommendations thereon with a view to 
lthe most efficient working of the port during the war. 
In addition to Lord Patrick, the Minister has invited 
Mr. Reginald C. Biddle, M.Inst.T., Docks and Marine 
Manager, Southern Railway, Southampton, and Mr. 
George W. Thompson, representative of the General 
Council of the Trades Union Congress on the National 
Joint Advisory Council, to complete the Committee. 
The secretary will be Mr. G. F. Sayers, of the Ministry 
of Transport. The object of the inquiry is to ensure 
that the best possible use is made of the port of Glasgow 
in the exceptional circumstances created by the war. 
Under the war-time organisation of its Port Emergency 
Committee, the port has played an important part in 
the national effort, and as new problems, calling for 
| Special consideration, arise from time to time, it is 
desired to ensure that its efficiency is fully maintained. 
|The problems are related to all the elements which 
}eombine in the operation of the port, namely, the 
Authority, the employers and labour. There is no 
suggestion of criticism of any of these sections; it is 
| desired to obtain authoritative opinion as to what is 
| necessary to meet the particular requirements of the 
war-time situation. Any person who can make some 
| contribution and who desires to give evidence before the 
| Committee should communicate at once with the Secre- 


40,317,924 kW, an increase of 1,275,819 kW as compared | obtaining the leaflet from H.M. Stationery Office or | tary, at the Central Station Hotel, Glasgow, where the 


inquiry commenced on August 27. 
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DESIGN OF LOAD-BEARING 
BRICKWORK. 


Aurnoven there are, scattered up and down the 
country, examples of brick buildings erected some 


centuries ago and still standing, examination will 
show, in most instances, that their endurance has 
resulted from a more lavish use of materials than 


modern conditions permit or than was tsed in the far 
greater number of structures which must have failed to 
survive or which have failed within present-day know 
ledge. The modern conditions just referred to impose 
more economical use of building bricks, not only on the 
score of savings in time and cost, but also from esthetic 
considerations. They postulate the design of form 
and dimensions of columns, girders, beams and associ 
ated members from calculations upon the 
mechanical properties of the structural material itself 
This practice is well recognised in the design of load 
bearing members of reinforced concrete or steel but is. 
perhaps, not so closely followed for load-bearing brick 
work, on account of the tedious nature of the calcula 
tions involved, though all modern building regulations 
contain clauses governing it. Messrs. Clay Products 
Technical Bureau of Great Britain, Limited, 90, Ebury 
street, London, S.W.1, have done good work in devising 
means for reducing this labour by the preparation of 
1 series of charts from which the practical answer to 
any specific problem that may arise in the design of 


based 


load-bearing brickwork in accordance with , building 
regulations can be quickly read. 
Before giving a brief acconnt of the first two of 


these charts, recently published, it may be as well to 
summarise the pertinent in the regulations 
Seven classes of brick, ranging in compressive strength 


‘ | LILES 


from 1,500 lb. per square inch upwards, may be used for 
load-bearing brickwork in conjunction with a series of 
mortars ranging from lime mortar to |:2 cement 
mortar. For each of the seven classes of brick, when 
laid in any one of the specified mortars, a maximum 
load-bearing capacity is laid down. Hence, structural 
members, such as brickwork walls, piers and columns, 
can be designed by calculations based upon the mech 
anical properties of the brickwork, The maximum pres 
sures permissible, common to both the London County 
Council Building By-Laws and the Ministry of Health 


Model summarised Table 1, these 


By-Laws, are in 
pressures being permissible on walls and columns 
having a slenderness ratio” of six or less. This 


ratio is defined in the L.C.C. By-Laws as the ratio of 

effective height ’’ of a wall or column to the hori 
zontal cross-sectional dimension of the member which 
lies in the direction of the lateral support (if any) 
When laterally supported, the “ effective height ” 
wall is three-fourths of the actual story height, while 
that of a column is the story height. When 
not so supported, to obtain the “ effective height ” the 
actual story height must be multiplied by 1-5 or 2-0, 


ota 


actual 
The stresses given in Table | are to be reduced pro rata 
TABLE I 


Mortar Composition 
by Volume 


Maximum 


Minimum Permissible 


Wet Brick 


Load.* 
Strength 
1} Tons per 
». per sq. in 
Cement Lime Sand nq. ft 
1.500 ! 1 ‘ ; 
1,500 1 i ~ 
1,000 1 1 ‘ mw 
iow ! j 11 
4.000 ! 13-5 
000 1 TH 
y 900 1 23 
10,000 ! TT) 
Over 10.000. (MM) | M 
1), tout 
“wn 
hot ereater 
than 40 
* The Ministry of Health By Laws allow an excess of 50 per 
cent, where the loading is a combination of uniformly distributed 


eccentric and concentrated loads, provided the average 


floes not exceed that tabulated above 


pressure 


slenderness ratio "’ increases, the maximum 
permissible limit for this ratio being 12, and the reduc 
tion being 60 per cent. for the maximum 

Che comments and table briefly dealt with above will 
serve to show that the regulations are such that, in 
order to arrive at a suitable the architect 
or engineer has, in the first place, to make a series of 
arithmetical for any proposed story 
height, for each of the types of brickwork possible 
when the seven classes of brick are associated with 
the various specified types of mortar. This, in itself, 
is no easily-completed task but the operations become 
still more complex when the proposed cross section, 
story height and type of brickwork are varied simul- 
taneously 80 as to arrive at, say, & minimum cross 
section, minimum cost, and maximum story height | 
of immediate practical value from given data. 
Obviously, sets of tables could be constructed to shorten 
the labour of calculation, but the number of | 
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Fig. 37. 
variables involved would naturally render them bulky 
and would, moreover, in many instances, involve 
numerous references. The Clay Products 
Technical Bureau holds that a more convenient method 
of solving specific problems is by means of charts ; hence 
its production of the charts referred to above. The 
first two charts, dealing with walls and columns, 
respectively, are of the straight-line type and are 
printed side by side on a single sheet measuring 34 in. 
by 22 the large ale thus secured making for 
easy reading. They deal with the more usual types 
of load-bearing brickwork only, /.¢.. those types which 
be constructed with ordinary bricks of 


cross 


can average 
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DURING SINKING. 


strengths, 1,500 Ib. to 5,000 Ib. per square inch, in 
association with mortars giving reasonable load-bearing 
capacities. The limits follows :—For story 
heights of walls, 24 ft., and for story heights of columns, 
18 ft.. the height being graduated in inches ; 
for wall thicknesses and column dimensions up to I8 in., 
and for loads up to 36 tons, the load scale being gradu- 
ated in tenths of a ton. The actual interpretation 
of the charts is very clearly explained by five illus 
trative examples of typical problems. Copies of the 
sheet containing the two charts can be obtained from 
the Technical Bureau at the given above, 
the price of each being 14., post paid. 


are as 


scale 


address 










































? 


AUG. 30, 1940. ENGINEERING. 

















ENGINEERING. CONTENTS. 
PAGE 
Offices for Publication and Advertisements, | The Koad Tunnel Under the River Maas at 
35 & 36, Bedford Street, Strand, London, W.C.2. Rotterdam (JIlus.) 161 
ate Goaize be cant tho ettention of ow ny An Creep under Combined Tension and Torsion 164 
je oe ~ OVO 55 LEO & SS oF our | The O.M.T. Optical Circular Table (ZIlus.) 166 
this Journal aad other publications aes coo Lag vee sommes, ome rn 
what similar es. | The Newcomen Society 
TELEGRAPHIC i ENGINEERING,” LESQUARE | Annuals and Reference Books 168 
ADDRESS LONDON. Personal 168 
TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines). | Books Received 168 
. poe reeetl haath tes Notes from the South-West 169 
 (iaeeclaitaiae eal Toke ‘crey2té‘<tz‘éS«CNOtes from SSoutth Yoorkshiie 169 
SUBSCRIPTIONS, HOME AND FOREIGN. Notes from Cleveland and the Northern Counties 169 
“ ENGINEERING ” may be ordered from any Notes from the North ; 169 
newsagent in town and country and at railway book- aa Lanne a 
snl, og om be cupotod by the Poblcher, pes fs The Hltway Rates Oontroveniy _ 
a e following rates, for twelve months (or for six | ~ ae ee oo : pc 
or three months, pro rata), payable in advance :— La yo 4 5% —— — eo —~ 
For the United Kingdom $3 5 0 . z sate r. U. F. Jenkin, ©. B.E., FIND. oe 
F C d ate Notes a | 
* ee Thin paper copies £2 18 6 Letters to the Editor—-Specific Speed of Pumps 
Thick paper copies £3 3 0 | ..and Turbines. Doodlebugs and Bulldozers 175 
For all other places abroad— pe at Service Testing with Direct Current we. 
Thi : | Labour Notes : 
Thick paper wae = - z The Deterioration of Structures in Sea Water 177 
Foreign and Colonial subscribers receiving incom- | ee for the Low-Temperature Testing of sta 
pened im bm “fe gh a to in bs 7 A. | The United States Liner “ America ” su 178 
communica © fact to isher, to r r * Ameri _edecansgensessenseee 
the agent’s name aa tered ai een |The Measurement of Velocity in Pipe Lines by 
sandieied sai | Saline Injections (/lus.) 179 
When foreign subscriptions are sent by Post Office | Catalogues 180 
Orders, advice should be sent to the Publisher. | ** ENGINEERING ” Patent Record (/llus.) 180 
: - = - —————— — Two One-Page Plates--ROAD TUNNEL UNDER 
— ee | 
The charge for advertisements classified under the | ee eacaenenceiieetidie signa 
Headings of Appointments Open, Situations Wanted, | a ean eo ae 
Tenders, &c., is four shillings for the first four lines, | Ek. N ( ] AN | } R | N .; 
or under, and one shilling per line up to one inch. | Bui lt 
The line averages six words. When an advertise- , TOIT 
ment measures an inch or more the charge is 12s. per FRIDAY, AUGUST 30, 1940. 
inch. Payment must accompany all orders for single | 
advertisements, otherwise their insertion cannot | Von. 150. No. 3894. 


guaranteed. Terms for displayed advertisements on | 
the wrapper and on the inside pages may be obtained a 
on application. The pages are 12 in. deep and 9 in. | 
wide, divisible into four columns, of 2} in. in width. | 
Serial advertisements will be inserted with all practic- | 
able regularity, but cannot be guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


RAILWAY ACCIDENTS 
IN 1939. 


Tue brief reference, which was all that we were 


Cinasified afvestinementn intended Gee ecention | able to ~~ in last week’s _ = re rg 
in the current week’s issue must be delivered not | *® “olonel | fount s report to the Minister of Trans- 
later than first post on Wednesday. Alterations | POT? on the accidents which occurred during 1939 
to standing advertisements must be received |0n the railways of Great Britain, touched upon 
at least 10 days previous to the day of publica- | only a few of the more important points made in 
> a proofs —_— be in - — ~ | that interesting document ; and as, for reasons of 

aturday morning, otherwise they i | war-time economy, the report is not to be printed 
Sounds sedis tt tle = = a or published in the normal way, some fuller survey 


possession for more than two years | of its contents appears desirable, although the same 
are - circumstances which have interfered with the usual 


method of publication through H.M. Stationery 








I7I 
for a particular year, without seriously weakening 
the general hypothesis of the safety of rail travel. 

The nine passengers who were killed in train 
accidents during 1939 were severally concerned in 
five accidents, at Hatfield, Stobcross, Hilgay, 
Saltcoats and Bletchley, respectively, and these 
gave rise to certain suggestions designed to avoid 
a recurrence of similar circumstances. The Hatfield 
collision, for example, followed a heavy snowfall, 
which had caused a breakdown of telegraph and 
telephone communication between the signal boxes. 
The primary cause of the accident, it transpired at 
the inquiry, was excessive speed in circumstances 
calling for special caution; but it appeared also 
that the regulation requiring that, in the event of 
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TEMPORARY ADDRESS. 


For the duration of hostilities, 
the Editorial and Publishing 
business of this Journal is 
being conducted from |8 and 
20, Compton Road, Hayes, 
Middlesex. The Telephone 


Office operate equally to restrict the length of the 
quotations that can be made from it. 

The oustanding fact brought out by the report, | 
notwithstanding that the year under review included 
four months of war, is the continued low fatality 
rate among passengers, in relation both to the 
numbers carried and to the mileage. As Colonel 
Mount points out, these figures are directly compar- 
able with those of previous years, although in other 
respects the returns for 1939 cannot be strictly 
compared, a considerable simplification in the 
procedure of reporting having been introduced as 
an emergency measure on the outbreak of war. 
A liability to casualty of one passenger killed 
in some 171 millions carried, and one injured in| 
‘nearly two millions, represents proportions that 
would be virtually negligible even in time of peace ; | 
and remarkable in war, when an increased | 





is 


Number of y the Editorial accident rate might well be accepted as a natural 
Department is Hayes 1730, development. On a basis of journeys made, the | 


figures are even more striking, for, although the | 
number of passenger journeys during 1939 was | 
only 1,541 millions, compared with an average of | 
1,704 millions for the five years, 1935 to 1939, 
the number of fatalities was only nine, as against 
an average for the same five years of 17. Where 
the numbers concerned are so small, however, it is 
questionable whether comparisons of individual 


and that of the Publishing 

Department, Hayes 1723. The 

Bedford Street Offices are 

open on Fridays only; between 

10 a.m. and 5 p.m., for the dis- 

tribution of the current issue 
and for retail sales. 


possess any actuarial significance, since a single 





such a breakdown of communication, both the 
driver and the guard of trains affected must be 
advised of the fact, was not always observed in 
the case of guards. Improved arrangements were 


|} recommended for warning guards, so that they 


might take suitable steps to protect their trains ; 
and the further suggestion was made that considera- 
tion should be given to the provision of storm- proof 
box-to-box telephone circuits at localities where 
congestion might be expected to occur, so that a 
modified form of block working might be maintained 
by these means. 

The Bletchley accident, it will be recalled, was the 
first under war-time black-out conditions to have 
serious consequences. A double-headed express 
passenger train, travelling at about 45 m.p.h., 
collided with a shunting engine which was attaching 
a van to the rear of the preceding passenger train, 
which was stationary. ‘‘ The accident was attri- 
butable,” states the report, ‘ to the failure of the 
pilot driver to obey signals ; indeed, both drivers 
failed . . . to observe the lights of the last six 
signal locations in rear of the site of the collision. 
The pilot driver appeared to have an insufficient 
knowledge of the road, while the train driver, in 
spite of long experience, left the control to him 
and failed to take emergency action; ... the 
accident may be said to have been indirectly 
consequent on double heading.” It was suggested 
that a colour-light distant signal might have had 
a preventive effect in the case of this accident, and 
that automatic train control would have ensured 
obedience to the signals. The inquiry disclosed 
that the London Midland and Scottish Railway 
Company had been experimenting with a system of 
automatic train control, which was being tested 
at high speeds, and would continue these tests 
when normal conditions returned. 

An interesting suggestion was made in the report 
on this accident : namely, that cinema films might be 
used to refresh enginemen’s knowledge of the road. 
The L.M.S. Company, as is well known, has made 
extensive use of cinematography as an aid to 
research, and they concurred in the suggestion 
for this further extension of its use ; an application 
which recalls one of the earliest instances of the 
employment of motion pictures as an organised 
entertainment. The exhibition known as “ Hale’s 
Tours,’ which enjoyed a considerable vogue in 
London and some provincial centres more than 
30 years ago, consisted of scenic films photographed 


‘ ; ed 
from the front of moving trains, the projection 


screen being placed at one end of a small hall 
furnished to represent the interior of a saloon 
coach. Ingenious mechanical effects reproduced 


| the sound of the wheels on the track, and the sensa- 


tions of passing over points and crossings, rounding 
curves, entering cuttings and tunnels, braking, etc. 


| Although, by night, engine crews check their 


location by ear, possibly to a greater extent than 
they consciously realise, it is doubtful whether an 


ordinary sound film would reproduce the actual 
sounds with sufficient accuracy to make it worth 
while to emphasise this feature of the instructional 


film; especially as the film camera unit, carried 


on the front of the engine, will not be * hearing” 
the same combinations of sounds as do the driver 
and fireman. 
to be well worth making, and we shall hope for the 
publication of some report of its results when 


Nevertheless, the experiment appears 


sufficient time has elapsed for a considered judgment 


‘accident might so easily double or treble the return! reviewed in Colonel Mount’s report are divided 


years with relatively short-period averages can | to be made. 


Following the customary grouping, the accidents 
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into three categories, namely, Class I, train acci- 
Class Il, movement accidents, most of which 
and 


dents ; 
are due to misadventure, or lack of caution ; 
Class II1, non-movement accidents, which comprise 
such incidents falls injuries in 
handling goods, and contacts with live rails. The 
method of presentation distinguishes, in each class, 


as on escalators, 


hetween accidents to passengers, to railway personnel 
ind to “ other persons.” In view of the difficulties 
so suddenly introduced by the black-out regulations 
early in the war, it is rather remarkable that the 
total of movement casualties (331 persons killed and 
5,198 injured) is actually less than the corresponding 
averages (299 and 7,2 respectively) for the five 
vei 1935 to 1939, inclusive. The number of 
passengers killed in attempting to enter or alight 
from 26, as against the of 12; 
but the injuries totalled only 930, as against 1,442. 
I'wenty-three fatalities falls from 
carriages during the running of trains (six less than 
and there were 31 cases of 


9 O57 

‘ ta. 
irs, 
trains 


is average 


occurred by 


the five-years’ average), 
injury from the same cause. 

accidents 
grades of 


telegraph 


Kighty-five per cent. of the movement 
to railway personnel occurred among the 
men, fitters and 
wiremen, the incidence being approximately one 


permanent-way signal 
casualty in respect of every 9U0 persons employed. 
This figure coincides with the averages for each of 
the five-year periods, 1930 to 1934, and 1935 to 
1939, which suggests that there is a certain minimum, 
ittributable to the defects of human nature, which 
» amount of precautionary regulation is likely to 
It is pointed out that 69 per 
of the casualties to men working on the line, 


n 


improve materially. 
cent 
through being struck by engines or trains, may be 
ittributed to want of individual care. The obvious 
suggestion that a look-out man should be provided 
gang the drawback that 
look-outs would then be employed on many occa- 


for every has serious 


sions When they were not necessary, and a lack of 
attention might be fostered as a result of know ledge 
that the look-out man was appointed as a matter of 
and not because his was needed. 
Experience has shown, too, that the presence of a 


he can give 


course presence 
look-out is not an infallible safeguard ; 
warning, but he cannot ensure that the gang takes 
the action of it, and his very 
lead to a lack of individual alertness 


proper on receipt 


presence may 

on the part of the men working on the line. 
Accidents to other excluding 

ind suicides, resulted in 62 deaths and 433 


persons,” tres- 


passers 


cases of injury. Movement accidents accounted for 
H4 of the deaths, an increase of 4 over the 1938 
figure ; but, in general, the totals in this category 


compare favourably with the five-vears’ average, and 
the ¢ of non-movement accidents, show a 
reduction nearly one-third in the number of 
casualties. Thirty of the 44 persons killed in move- 
ment accidents were struck by trains while passing 
level of the deaths occurred 
at public by misadventure after 
and the remaining 20 occurred 


in 


ise 


of 


over crossings len 


road crossings, 


using wicket gates,”’ 


it occupation or footpath crossings. A separate 

inalysis of level-crossing accidents is given in 

the report, and shows that there are some 4,560 
>) 


public-road crossings and about 22,650 occupation 
crossings on the principal railways of the country. 
All but 200 of the public road crossings are prov ided 
with gates and are attended. 

Summarising the statistics in the report, Colonel] 
Mount points out that, notwithstanding the greatly 
increased pressure of traffic since the outbreak of 
war, and the exceptional operating conditions due to 
the black-out, the usual high standard of safety 
fully There was only one 
serious train accident, and, of the 42 fatalities to 
in movement 19 occurred 
during the black-out months, September to Decem 
The in the total number of accidents 
to railway servants, he considers, cannot be regarded 
surprising in the special circumstances, and 
probably would but for the 
improvement in the last four months in the incidence 
of accident to men walking or standing (not working) 


has been maintained. 


accidents, 


passengers 


her increase 


its 


have been worse, 


on the permanent way. Paradoxically, it appears 
that the black-out conditions, which undoubtedly 
caused additional hazards to men working on the 
line, had the effect in this case of reducing the 


casualties by instilling extra caution 
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THE RAILWAY RATES 
CONTROVERSY. 


THE controversy which has arisen in connection 
with the public inquiry into the proposed increase 
in railway charges, which is now being held, appears 
to be based on a misconception. On the first day 
of the inquiry, for instance, Mr. Harold Heath, 
speaking on behalf of the London Passengers’ 
Transport Alliance, said it was peculiar that the 
railway companies thought fit to make this appli- 
cation in August, when most councils were in recess. 
Actually the application is not being made by the 
railway companies ; it follows automatically from 
the rise in working costs as laid down in the agree- 
ment made at the beginning of the war between 
the Minister of Transport and the railways. This 
agreement is a somewhat unusual document, which, 


are informed, has never been signed. Nothing 


we 
is known of it, except the heads of agreement. It 
lays down that charges are to be based on costs 


only, no account being taken of profits, which are 
to be divided up with the Exchequer on a sliding 
scale, if and when they exceed 433}/. millions. 

The method of working arranged for is that the 
Railway Executive Committee, which is the agent 
of the Minister of Transport, not of the railway 
companies, holds a quarterly survey and, if a varia- 
tion in expenditure has developed, makes an auto- 


matic application to the Minister for a propor- 
tionate variation in charges. He, equally auto- 
matically, grants it. The powers given to the 


Minister by No. 69 of the Defence Regulations are 
very comprehensive, and provide that the under- 
takings controlled, ¢.¢., the railways, shall be placed 
at his disposal and carried on in accordance with 
any directions he may give. How far the Minister 
has power to vary this, reputedly unsigned, agree- 
ment is a legal question which, sooner or later, may 
be expected to be determined, periodical 
jumps in the cost of transport are clearly contrary 
to the economic interests of the community. The 
principle of adjusting charges to meet working 
costs without reference to profits gives the railways 
complete protection in main- 
tenance and labour expenses, but by the withdrawal 
of the incentive to economical working they are in 
danger of losing interest in the proper control of 
operating costs. This may prove a serious matter 
when individual operation is again resumed. 


SINnce 


against increases 


The clements of secrecy surrounding the whole 
business is increased by the fact that, while it is 
known that the Government are paying a flat rate 
for all their transport, the actual rate has not been 
published. The arrangement follows the lines of the 
agreement between the railway and Messrs. F. W 
Woolworth and Co., with the important exception 
that, in that case, the rate was subject to scrutiny by 
the Railway Rates Tribunal and was consequently 
accessible to the public. The secrecy about the 
Government rate unfortunate and must 
become a source of public criticism on account of 
the influence which the great volume of traffic 
concerned is bound to have on working expenses 
and profits. A curious provision is that the working 
expenditure is to be divided on a pre-arranged fixed 
scale having no relation to traffic density. 

The present application of the Railway Executive 
Committee is certainly contrary to all official ideas 
of economic stability, and the avoidance of inflation, 
and it is a great pity that the national transport 
system cannot be carried on without the recurring 
agitations which inherent in the system on 
which it operating. When the railways are 
carrying record traffics, and, as far as passengers are 
concerned, at economical speeds and with reduced 
services, suggestions to without 
the publication of full details justifving them, is 
a storm of criticism. It has been 


is most 


are 


18 


increase charges, 


hound to cause 


suggested that the House of Commons should 
negative the proposed increase. This, however, 


would be tantamount to revoking the present agree- 
ment. It seems certain, however, that the agree- 
ment will have to be amended on more business-like 
terms, and its details made available. The public 
cannot be expected to acquiesce in periodic advances 
in railway s convinced of their 
necessity. 


rates unless it 
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THE LATE SIR OLIVER 
, LODGE. 


Tue career of Sir Oliver Joseph Lodge, whose 
death, we regret to record, took place at Amesbury, 
Wiltshire, on August 22, at the age of 89, is likely to 
present some problems to those whose ambition it 
to card-index the human race into clear-cut 
groups, although biographically, it is easily sum- 
marised. He was born at Penkhull, near Stoke-on- 
Trent, on June 12, 1851, and was privately educated 
in that village, and subsequently at the Grammar 
School at Newport, Salop, and at Combs in Suffolk, 
on lines which were entirely unsuited to an embryo 
scientist. At the age of fourteen, he left school to 
assist his father, who was then carrying on business 
as an agent in the pottery trade, and this connection 
with industry was maintained more or less closely 
for the next seven years. At the age of sixteen, 
however, he received his first bias towards science, 
when during a visit to London he attended Professor 
Tyndall’s lectures at the Royal Institution, and, 
more or less desultorily, classes at the College of 
Chemistry in Great Marlborough-street, and at 
King’s and University Colleges. The interest thus 
aroused was stimulated after his return to Stafford- 
shire by omnivorous reading, by the establishment 
of a laboratory in a barn at the back of his home, 
and by attendance at classes at the Wedgwood 
Institute, Burslem. He soon became an unpaid 
assistant lecturer at this institution, and passed his 
examinations with such success that he was nomi- 
nated to a teacher’s course at the Royal College of 
Science, where he studied for a time under Huxley, 
Frankland and Guthrie, though his work was inter 
rupted by the claims of business. After passing the 
London Matriculation in 1871, and the intermediate 
examination in Science two years later, and making 
an unsuccessful attempt to obtain an exhibition at 
Cambridge, he entered University College, London, 
and, in 1874, he was appointed assistant to Carey 
Foster, who was then professor of physics. By this 
time, in his own words, he was “ a kind of rebel from 
home,” and had for a period something of a struggle 
for existence. Soon afterwards, however, he was 
appointed lecturer in physics and chemistry at the 
Bedford College for Women as well as University 
examiner, having become a Bachelor of Science 
in 1875 and obtained the Doctorate two years later. 


18 


In 1881, as a result of the interest which was being 
taken in higher education in the provinces, two 
important posts became available, namely, the pro- 
fessorship of applied mathematics at Owens College, 
Manchester, and the chair of experimental physics 
at the new University College, Liverpool. For both 
these Lodge. applied, J. J. Thomson and J. H. 
Poynting also being candidates for the first. It had 
already been decided, however, to appoint Schuster, 
but Lodge was successful at Liverpool, being selected 
without an interview. He was at once faced with 
the onerous task of organising and equipping a new 
department. A disused lunatic asylum had been 
selected to house the college, and considerable alter- 
ation was necessary to convert the accommodation 
into a physical laboratory ; for a time, in fact, he 
had to lecture without apparatus, and, even when 
equipment became available, he had to do his own 
preparations, so small was the staff. That his 
reputation was not suffering is shown by the fact 
that soon after he went to Liverpool he was elected 
professor of physics at the Central Technical College. 
London. This post, however, he declined, an action 
which was described by Sir William Preece as the 
most foolish thing he had ever done, though pro- 
bably it was justified by the importance of the 
investigations he was then beginning to undertake 
in a riumber of fields. 

Actually, the twenty years during which he 
remained at Liverpool was the most prolific period of 
his career, including, as it did, the work on ether 
drag and on the propagation of electric waves. It 
came to an end in 1900, when he was offered the 
post of principal of the Birmingham University, a 
charter for the foundation of which had been obtained 
just previously. By this time he had attained 
a high place in the scientific hierarchy, as is shown 
by the award to him in 1898 of the Rumford Medal 
lof the Royal Society, to which body he had been 
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elected ten years earlier. 


work to a close. 


tional, financial and municipal negotiations. 
over, he 


physics for investigations of which the 
mentals were even more obscure. 


to science, thenceforward, 


which, as the years went 
on, was to bring him 
both fame and notoriety 


in scientific and lay 
circles. His position at 
Birmingham was _ not 


made easier by the fact 
that Joseph Chamber- 
lain had insisted that 
the first sums collected 
for the University should 
be entirely expended on 
buildings, guaranteeing 
that he would be equally 
successful in obtaining 
money for the equip- 
ment. Unfortunately, he 
died before he was able 
to justify this optimism, 
with the result that 
heavy debt was incurred. 
During the 1914-18 war, 
moreover, the recently 
finished buildings 
utilised as a hospital and, 
by the time that normal 
activities could re- 
sumed, Sir Oliver, then 
68 years of age, felt. 
called upon to resign. 
After his retirement in 
1919, he devoted himself 
to literary work of 
varied character, as well 
as to lectures covering a 
wide range of subjects, 
mainly scientific. Many 
of these were only in- 
tended for technical 
audiences, but others, 
which have been broad- 
cast, have enabled him 
to place his knowledge 
and clarity of exposition 
at the disposal of lay 


a 


were 


be 


a 


audiences, young and 
old, and did much to 
increase his fame. 


As we have said, Sir 
Oliver’s scientific re- 
searches were 


conducted 


mainly 
his 
and 


during 
Liverpool period, 
ranged over a wide field. 
As, however, many of 
these, though interesting 
in themselves, had no subsequent bearing on 
Twentieth-Century physics, we can deal only with 
one or two of the most important. His earliest 
research was the development of Tyndall’s observa- 


tion that a hot body placed in a beam of electric light 


apparently emitted smoke. He came to the conclu- 
sion that this was due to the molecules of warmed air 
bombarding the dust and driving it away from the 
heated surface. He also found that the effect was 
intensified by electrifying the surface, a discovery 
which was the foundation of his well-known dust and 
fume collection process. About 1884, as a result of an 
invitation to deliver the Mann lectures on Lightning 
Conductors, before the Royal Society of Arts, he 
made a series of experiments which showed that 
the problem of protecting buildings from lightning 
was not so simple as had been supposed. In 
particular, the importance of self-induction was 


The Birmingham appoint- 
ment, though this result was not anticipated by 
him at the time, virtually brought his scientific | building must be surrounded by a metal enclosure. 
To this period also belong his early experiments on 
|the electrification of crops and his much more 


On an even larger scale than at 
Liverpool, he was faced with the task of building 
up a new organisation, was immersed in adminis- 
trative work, and was fully occupied with educa- 
More- 
was beginning to take more and more 
interest in psychical research, and largely to neglect 
funda- 
His contributions 
were confined to occa- 
sional lectures, some of a popular kind, a form of 
activity which he had initiated at Liverpool and | 
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important work on the properties of the ether. 





| Photo 


Tar Late Sir Ontver Lover. 


of which was to divide a beam of light into two parts 
| of equal intensity and to cause these two parts to 
| traverse an annular space in a steel disc, revolving at 
| high speed in opposite directions. The two beams 
were then superposed to produce interference bands, 
| the displacement of which would show whether any 
| appreciable motion had been imparted to the ether by 
| the disc. No such displacement was observed, how- 
| ever, even under strong magnetic and electric fields. 
He therefore concluded that the ether had no vis- 
cosity. Quite recently Lodge suggested a repetition of 
| the experiment to Dr. Kapitza, using the much more 
intense fields that the latter has made available. 
Lodge’s scientific reputation will probably be 


|most securely based on his work on the propaga- | 


‘tion of electric waves. This began in the early 
‘eighties as a result of a discussion with Fitzgerald 
on the possibility of producing in practice the waves 


In dealing with the latter, it must be recalled that, 
at that time, there was considerable difference of 
opinion as to whether the velocity of light, as deter- 
mined on the earth’s surface, was in any way affected 

|by the revolution of the earth; in other words, 
whether the earth’s revolution dragged the circum- | by making conductors emit sparks and was energeti 
ambient ether, which might be viscous, round with it. | cally applying Maxwell’s theory to the details of the 
In an attempt to solve this problem, Lodge carried | subject. Meanwhile, Lodge had devised the coherer 
out an elaborate series of experiments, the principle | method of detection. 


Elliott & Fry 
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stressed and the conclusion was reached, as suggested | which had already been theoretically investigated 
by Maxwell, that to ensure complete protection the | by Maxwell. 


Fitzgerald himself had correctly 
suggested that the oscillatory discharge from a con- 
denser would be sufficient to emit waves of known 
calculable wavelength. Lodge therefore turned 
to the allied problem of how these waves could be 
detected. He finally solved the difficulty by using 
wires to reflect the waves back on themselves, so 
that they formed stationary waves and exhibited 
themselves by nodes and loops. Simultaneously, 
Hertz had detected the nodes and loops in free space 


This was based on a pheno- 
menon he had noticed 
during his lightning ex- 
periments, that a pail 
of knobs not in suffi- 
ciently close contact to 
transmit current, would 
cohere whenever a mi- 
nute spark passed be- 
tween them and thus 
permit the passage of 
acurrent. Again, Lodge 
left the development of 
the potentialities of this 
method of detection to 
others, in spite of Ray- 
leigh’s warning, ‘* If you 
follow this up there is a 
life work in it,”’ and, he 
might have added, a 
fortune. In fact, Lodge 
once again stopped half 
way, and his only other 
direct contribution — to 
the progress of radio 
communication a 
syntonic or selective sys- 
tem of wireless tele- 
graphy, which was based 
on his discovery that 
it was possible to obtain 
resonance, by equalising 
the electrical dimensions 
of two circuits. In this 
case, the transmitter 
consisted of two large 
cones of  sheet-metal, 
placed with their axes 
in a vertical line and 
with a spark gap be- 
tween their apices. The 


was 


receiver was made up 
of two similar cones 
which were connected 


through the primary of 
a small transformer, the 
secondary of the latter 
being in the coherer 
circuit. Subsequently, 
horizontal instead of ver- 
tical conductors were 
used and earth 
nections were added. As 
showing the fundamen- 
tal character of this 
arrangement, it may be 
mentioned that the pa- 
tent covering it was extended for seven years. It 
is, in fact, worth emphasising that Lodge was the 
first person to put electrical circuits into and out of 
resonance, as Hertz’s sender did not give out per- 
sistent oscillations. He later applied this to the 
| first system of tuned wireless telegraphy, of which 
| he was the pioneer. This was a spark system, which 
only gave limited trains of oscillations, like a tuning 
fork intermittently struck. The modern system 
of course, uses a continuous train of oscillations, like 
an organ pipe continuously blown. 

As might be expected, Lodge’s publications were 
numerous, though they were mainly in the form of 
contributions to the Royal Society and other 
scientific bodies, including, particularly, the British 
Association. He was the author of one text-book 
|on Elementary Mechanics, which was published while 
| he was still at University College, London. Among 


con 
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other well-known works may be recalled his 

Modern Views of Electricity,”’ “ Signalling With- 
out Wires,’ “‘ Modern Views of Matter,” ‘* Atoms 
and Rays,” ‘“ Ether and Reality,” ‘‘ Electrons,” 
‘Pioneers of Physics,” and ‘ Beyond Physics.”’ 
He had also written more than one book on both 
educational and psychical subjects. 

(s previously mentioned, Sir Oliver was a Fellow 
of the Royal Society and received the Rumford Medal 
in 1898. He became a member of the Physical 
Society in 1875 and served as president in 1899-1900. 
His connection with the Institution of Electrical 
Engineers began in 1889, and he was elected an honor- 
ary member in 1924. He also received the Faraday 
Medal in 1932 and, at various times, had been the 
recipient of the Institution, Paris Exhibition and 
Fahie premiums of that body. He further served 
chairman of the 
He was 


terms as vice-president and as 
Birmingham and Liverpool local centres 
secretary of Section A of the British Association 
from 1878 to 1884, and president of the Section in 
1891. He was president of the Association in 1913-14. 
Actually, his active and practical connection with 
this body extended over a period of more than 
sixty years. The first of its annual meetings which 
he attended was in 1873, and he missed few until 
1936, when he proposed the vote of thanks to that 
year's president— Lord Stamp—for his address. In 
the intervening period, he had demonstrated his 
system of wireless telegraphy at the Oxford meeting 
in 1894 and delivered his own presidential address 
Birmingham in 1873, while in 1931 he wrote a 
commemorative volume for the centenary of the 
Association, from which there emerges a clear indi- 
ation of his for the leaders of science 
with whom he came in contact in his youth. 


at 


reverence 


Lodge received the honorary degree of Doctor of 
Science from the Universities of Oxford, Cambridge, 
Manchester, Liverpool, Sheffield, Adelaide 
and Toronto ; of Doctor of Law from St. Andrew's 
and of Master 


Leeds, 


Aberdeen and Edinburgh ; 
of Arta from the University of Birmingham. For 
his work in wireless telegraphy he received the 
Albert Medal of the Royal Society of Arts in 1919. 
He was knighted in 1902 

Sir Oliver Lodge was, beyond question, an eminent 
man of science, although his eminence was not of the 
highest order; and, while he rightly earned great 
distinction, his eventual performance hardly equalled 


(ilasgow, 


his early During the period when he was 
paving to scientific the 
breadth of his interests prevented him from con- 
ventrating his efforts in any single channel, and while 
he took up problems with great enthusiasm, he was 


prom ine 


most attention research, 


inclined to drop them before they had been worked 
out and, without protest or regret, to allow others 
to finish what he had begun. While serving as a 
university teacher he exercised an influence over his 
students the of which hardly be 


importance ean 


exaggerated. As an administrator, however, he 
was less successful, and in that field he cannot be 
said to have made a distinctive mark In his 


later vears of leisure. he almost entirely ceased to 
himself 


constructive 


contenting 
others 


scientific investigator, 
bringing to the work of 
criticism which was often of great 


be a 
with 


value. During 


this period, also, he played a leading. and by no 
means useless, part in making known the ideas 
and discoveries of modern physics to the widest 


audience, and, through his dominating personality 
and skill in exposition gradually came to be regarded, 
in popular opinion, as the leading representative 


of British science. On the other hand, scientists 
would hardly have awarded him that place, and 
his activities in the field of psychical research 


had the effect of detracting fron the reputation he 
rhe explanation 
both of his success and failure is probably to be 


had gained in physical science 


found in the fascination which speculation and facts 
ilike exercised over him, and by a certain lack of 
ambition. Had he interested in the 
psychical and spiritual world, he would perhaps have 
gone farther: as it some of his work has had a 
profound effect on modern knowledge of physics, 
and some has been developed by others to an extent 


been less 


Is, 


of which he was always an interested spectator. He 
- ' 

has a right, therefore, to be numbered among the 

pioneers, and British science has been bereft of a 


notable personality by his death. 
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THE LATE DR. C. F. JENKIN, 
C.B.E., F.R.S. 


WE also regret to record the death of Dr. Charles 
Frewen Jenkin, which occurred at St. Albans on 
Friday, August 23, at the age of seventy-five. In 
the early part of his professional life Dr. Jenkin 
did useful work as a railway engineer and for over 
twenty years was the first occupant of the chair of 
Engineering Science at the University of Oxford. 

Charles Frewen Jenkin was born in Edinburgh 
on August 5, 1865, being the second son of Professor 
Fleeming Jenkin, the distinguished pioneer in 
electrical science. He was educated at Edinburgh 
Academy and University, and later spent three 
years at Trinity College, Cambridge. After taking 
his degree he became assistant to the works manager 
at the Crewe works of the then London and North 
Western Railway, and subsequently became assis- 
tant superintendent at the Royal Gunpowder 
Factory at Waltham Abbey and then resident 
engineer at the steelworks of Messrs. Guest, Keen and 
Nettlefolds, Newport, Mon. He afterwards became 
assistant works manager of Messrs. Siemens Brothers’ 
Dynamo Works at the time when they were still at 
Woolwich, while, subsequently, his railway experi- 
ence was utilised in his appointment as head of the 
same firm’s railway department. When, therefore, 
he received the call to occupy the Chair of Engineer- 
ing Science at Oxford, in 1908, he had had more 
practical than academic experience. Actually, this 
was an advantage, because the idea of establishing a 
professorship in such a comparatively new human 
activity as engineering in so ancient a seat of learning 
Oxford was thoroughly unpopular and _ this 
unpopularity was not lessened by the proposal to 
build a laboratory on the University Parks. The 
scheme was, however, carried through in 1914, the 
result being largely due to Jenkin’s energy and tact. 


as 


No sooner had this controversy been satisfactorily 
settled than the outbreak of the Great War drew 
Jenkin away from the groves of Oxford into 
the Royal Navy. During this part of his service 
he did a great deal of useful work on war materials, 
the value of which he was able to increase 
on the amalgamation of the Royal Naval Air Service, 
and the Royal Flying Corps, he became head of the 
branch which was responsible for all kinds of aircraft 
materials. He was able, moreover, to keep a record 
of the experimental work which had been carried out 
by his department and this was published by H.M. 
Stationery Office in 1920 under the title of Report on 
the Materials of Construction Used in Aircraft and 
Aircraft Engines. His war experience, moreover, 
induced him to take up the problem of fatigue, and 
this, in fact, formed the main part of his scientific 


work. His researches on fatigue failure under 
vibration, both in metals and in building materials 
were carried out at Oxford until 1929, when he 


resigned his chair in order to be able to devote his 
whole time to research. He then moved to St. Albans, 
near the Building Research Station at 
Wattord, and a good deal of his work is contained in 
the volume of Earth Pressure Tables, which 
published by H.M. Stationery Office in 1934 

work 
submitted 
Earth Pressures, which had previously been set up 
by Section G of the British Association. In putting 
this report part of their ninth 
interim report, the Committee expressed their very 
high appreciation of the great value and importance 
of Professor Jenkin’s contribution to the solution 
of earth-pressure problems. In addition to his 
engineering work, Jenkin took a great interest in 
botany and zoology and was a recognised authority 


so as to he 


was 
This 
a report, which he 
ibout the same time to the Committee on 


was also summarised in 


forward as 


own 


on sponges. 
Jenkin was made a Commander of the Order of 
the British Empire in 1919 and was elected a Fellow 
of the Royal Society in 1931. He was an honorary 
LL.D. of Edinburgh University and was President 
of Section G of the British Association at the Cardiff 
meeting in 1920 He elected an Associate 
Member of the Institution of Civil Engineers in 1891 
and made Member 1909. He 
frequent contributor to the Proceedings of the 
Institution and was awarded a Telford Medal and 
Premium, a Watt Medal and a Miller Scholarship. 


was 


was a in was a 


when | 


+ 


AUG. 30 


, 1940. 


NOTES. 


THE DECONTAMINATION OF ELECTRICAL PLANT. 


A REPORT of a small committee, which was con- 
vened by the North Eastern Electric Supply 
Company to consider methods of decontaminating 
electrical plant, has been approved by the Ministry 
of Home Security on the grounds that it shows a 
sound appreciation of general principles and of their 
application in a practical way to a specific problem. 
It has therefore been circulated by the Electricity 
Commissioners to the various supply undertakings 
in this country. After describing the way in which 
contamination may occur and the various methods 
by which, in general, the effects of this method of 
warfare may be combatted, the report goes on to 
point out that it is important, in carrying out the 
decontamination of electrical plant, that those 
responsible should have sufficient knowledge to 
avoid the risk of damaging that plant by unsuitable 
treatment, to prevent accident to themselves, and 
to obviate the shutting down of important services 
for prolonged periods. Gross contamination, it 
pointed out, may alter the electrical behaviour of 
plant, but the principal danger is from contact 
between the liquid and the personnel, while heat 
may the dissemination of vapour. The 
first action should, therefore, be directed towards 
removing the danger to personnel, it being noted 
that successful decontamination is chiefly dependent 
upon prompt application of the necessary treatment. 
A list of suitable solvents is given, and the procedure 
to be followed in dealing with such equipment as 
switchboards, switchgear, motor starters, cables, 
wiring and fittings, and insulators is detailed. In 
selecting a decontaminating solvent, it is pointed 
out, care must be taken to avoid using anything 
that might have a deleterious effect on materials. 
Light oils, for instance, are fairly safe. Attention 
is called to the fact that materials penetrable by 
mustard gas are of two types : those in which there 
is penetration by creeping along the pores or fibres 
and those in which the gas acts by dissolving the 
material. In the first case, the gas is free to evapo- 
rate and canalso be affected by the slow destructive 
action of atmospheric moisture ; in the second, the 
gas will be retained unchanged for a long time and 
only destruction can be considered 
satisfactory ‘ 


1S 


assist 


complete 


ELEcTRICITY SUPPLY ON THE East Coast. 


The annual reports of two municipal electricity 
supply undertakings on the East Coast disclose that. 
until recently, the contiguity of these place s to the 
* front have had no great effect on their outputs. 
Indeed. in one of the cases, probably for reasons 
unconnected with the war, there has actually been 
an improvement. At  Kingston-upon-Hull, the 
general manager, Mr. D. Bellamy, however, esti- 
mates that during the coming year there will be a 
reduction in output of 35,000,000 kWh, representing 
about 100,000/7., and we should imagine that recent 
occurrences will have the effect of causing these 
As all fixed costs to 
meet this increased output had already been incurred. 
about two-thirds of this sum was a direct 
Altogether, 231 million kWh were sold last year, 
or only about 1-1 million kWh less than in the 
As an indication of the trading 
difficulties it may be mentioned that owing to the 
movement of consumers, 30,000 special meter 
readings had to be made and supplies disconnected 
and reconnected. On the other hand, every effort 
has been made to maintain development and there 
was steady and satisfactory progress in the use of 
domestic equipment of all kinds. Charges were 
not raised during the year ended March 31, 1940, 
though since then there has been an advance of 
5 per cent. The average price decreased by 0-013d. 
to 0- 865d. per kilowatt-hour sold, while the average 
cost increased by 0 -029d. to0- 848d. At Scarborough, 
Mr. W. K. Fleming, the borough electrical engineer, 
reports that steady progress was maintained in the 
development of the undertaking under difficult 
conditions. This is shown by the fact that the 
number of consumers increased by 1,038 to 18,079, 
while 4,522 kW of new connections were added. 
'This may be partly the result of the influx of 


decreases to be even greater. 


loss. 


previous year. 
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‘** evacuees ’’ since, for some curious official reason, 
Scarborough, until recently, was a reception area. 
Altogether, 19-3 million kWh were sold, a slight 
advance on the previous year but, excluding bulk 
supplies, the total was a little below the 1938-39 
figure being 18-2 million kWh as compared with 
18-3 million kWh. 


THE STANDARDISATION OF INTERNAL-COMBUSTION 
ENGINES. 

It is stated that the Industrial Capacity Committee 
of the Production Council has appointed an inter- 
departmental committee to ascertain the require- 
ments of the various departments for specified types 
of internal-combustion engines. The object is to 
reduce the number of types of certain categories 


of land and marine internal-combustion engines | 


engines and 


(excluding, for example, aeroplane 
horse- power) 


marine engines of over 1,500 brake 
required by the service departments, and to make 
possible acceptance of the commercial specifications 
of approved firms. The committee will plan the 
distribution of orders with the intention, where 


possible, of standardising specifications and of | 


reducing the number of types and sizes. The 
committee is also to make recommendations on the 
removal of impediments to production. The chair- 


man of this special committee is Sir James Lithgow, | 
deputy chairman of the Industrial Capacity Com- | 
mittee, and, in addition to representatives of the | 
supply departments, the Internal-Combustion Engine | 


Manufacturers’ Association and the British Stan- 
dards Institution will be represented on it. 


Wark INnpDUSTRIES IN CANADA. 


The gathering momentum of the national war | 
effort in Canada is well illustrated by some parti- | 
culars which have been released, indicating the | 
nature and extent of the mobilisation of Canadian | 


engineering industry. The Minister of Munitions 
announced on July 23 that work was beginning on 
the construction of twelve munitions factories, to 
cost some 4,270,000/.; presumably, these are in 
addition to the 2,000,000/. shell-filling plant, and the 
3.000,0001. explosives factory, for which, it was 
stated two months ago, plans were then complete. 
In addition, however, the British and Canadian 
Governments are financing extensions to the 
factories of about 50 firms, designed to increase their 
annual production of war material to a value, in 
round figures, of 90,000,000/. per annum. The 
work of co-ordinating Canadian aircraft production 
with that of Great Britain and the United States 
is well advanced, and it is expected that, early 
in 1941, Canadian plants will reach an output 
of 360 machines per month. The types now under 


construction include machines for elementary 
training, several hundreds of which have been 
delivered ; the American Harvard trainer, for 


more advanced instructional purposes; the Avro 


Anson, in the production of which nine factories are | 


collaborating ; and the Hampden bomber, which 
is the joint production of six engineering firms. 
The arms programme includes the manufacture in 
the Dominion of Lee-Enfield rifles, Bren guns, Colt- 
Browning machine guns for aircraft, sub-machine 
guns, 2-pdr. anti-aircraft guns, 25-pdr. quickfiring 
guns, 40-mm. anti-tank guns, and Hispano-Suiza 
20-mm. aircraft cannon. The original contracts 
called for the manufacture of 12,000 Bren guns, and 
it was stated officially, some three months ago, 
that production was then five months ahead of 
schedule. The shipbuilding industry is now em- 
ploying about 14,000 men on a programme of ship 


construction involving the expenditure of 50,000,000 | 


dols, and it is expected that five mine-sweepers 
and 28 anti-submarine craft will be completed 
by the end of this year. In addition to the new 


construction, three ships are being converted into | 


armed merchant cruisers. The full two-years’ 
programme of building for Naval and Air Force 
purposes included 64 patrol vessels and 26 mine- 
sweepers, and was distributed among 15 shipyards 
on the coast and the Great Lakes. The automobile 
industry, of course, is very fully occupied, and, 
some weeks ago, was stated to be producing daily 
600 mechanical units, of types not specified, while 
preparations are proceeding rapidly for the building 
of tanks. 
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LETTERS TO THE EDITOR. 


DOODLEBUGS AND BULLDOZERS. 

To tHe Eprror or ENGINEERING. 

| Str.—I was particularly interested in the reference 
| to Bulldozers, in the article which appeared on page 112 
| of your issue of August 9. I have always understood, 
| however, that dowsers for oil, and the instruments 
| that they use, were known in America by the first 
| word of your title, and I have had, as authority for 
'this assumption, an article which appeared in the 
of World Petroleum for May. 1939, entitled 
“ Doodlebugs Don’t Get Rich.” This is directly 
contrary to the suggested connection between ** dozer ” 
jand *‘ dowser,”’ plausible though such a connection 
might seem to be. 


} Issue 


Yours faithfully, 
E. Bruce Bart, Junr. 
Glenfield and Kennedy, Limited, 
Kilmarnock. 
August 14, 1940. 

| We are indebted to Mr. Bruce Ball for this correction 
and for his reference to the definitive article in World 
Petroleum, Unfortunately, some notes for our article 
were lost, and the war-time circumstances prevented 
reference again to their origin, with the result that the 
doodlebug became a bulldozer and suggested a con- 
| nection with “ dowser ” which, in fact, is non-existent. 
Actually, according to Weseen, in oilfield parlance, a 
“ bulldozer” is a pump! That it should be possible 
for such a confusion of ideas to occur, however, only 
serves to strengthen the main contention of our article ; 
namely, that any such unconventional terms that may 
be adopted into engineering nomenclature should con- 
vey at least some suggestion of the things they are 

intended to denote.—Eb. E.] 








SPECIFIC SPEED OF PUMPS 
AND TURBINES. 
To tHe Eprror oF ENGINEERING. 
Srr,—Mr. J. W. Cameron’s letter, published in 
your issue of August 9, is interesting as giving another 
method of indicating type. The characteristic number 
R, due to Professor Ch. Hanocq, is, however, very 


simply related to the non-dimensional form of specific | 


speed as advocated in my original letter, by the formula 


60? - : 

R Sy Ma OF, if we wish to convert the very useful 
Za 

figures given by Mr. Cameron, ng= 0-028 o/h. 


Although R may have the same value for certain 
corresponding British and metric units, it is not com- 
pletely satisfying from a dimensional point of view. 
The time unit used in measuring the volume rate of 
flow and g is seconds, while that used in measuring 
rotation is minutes. This is inconsistent and would be 
illogical in a ** master’ value. The use of the quantity 
2g in place of g seems to me to be quite unnecessary 
as the numeral serves no useful purpose here. The 
advantages that the “ ns ’’ system offers over the “ R ” 
system, therefore, appear to be: (a) The “nn,” 
system is truly consistent dimensionally ; (6) it is in 
its simplest possible form ; (c) it is directly proportional 
to the various values of N, that are commonly used, 
whereas R is proportional to the square of these 
values. 

Mr. G. G. MeDonald’s contribution, in your issue 
of August 16, draws attention to the fact that specific 
speed is influenced to some extent by the viscosity 
of the fluid pumped, and is therefore not completely 
satisfactory as an indicator of type. He proposes to 
overcome this defect by introducing the efficiency into 
the specific-speed expressions. This important point 


is worthy of detailed examination. In my letter 
| published on August 16, ny, was shown to be} 
composed of two factors. Thus, for pumps, 
q \t fn?di 
Ng = {| — —-}. 
| ? n d* gh 


For a set of geometrically-similar machines, working 


¢ . . 
s be maintained constant, 


n d* 
at. ‘ 

then- zg? will also be constant. If losses of head propor- 
n* a 

tional to the square of all fluid speeds (and therefore 
to n2d?) be introduced, then, for a given value of 


ne : - and the efficiency will still be the constant 
in d* n?d? ; 

over the field. It appears therefore that the amount 
of variation of nw, at the maximum efficiency points 
of a set of similar machines will depend on the departure 


analysis will show that if 


| from the square law for the hydraulic losses. This 

gh 
departure may not only vary the value of - oar 

2 ) : nid? 


over a range of speeds with an ideal fluid, elementary | 
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q 
but may have a secondary effect on the value of p 
. na 


at maximum efficiency. Mr. McDonald’s plotting of 
Dr. Mawson’s experimental results shows a constant 
value of ny over a range of viscosity from that of 
water to that of oil 3, the kinematic viscosity of which 
was 26-5 times that of water. At higher viscosities, 
the value of n, drifts considerably. The way in which 
Mr. McDonald has introduced the efficiency to correct 
|this drift is, in my opinion, open to criticism in two 
| ways :—-Firstly, the dise friction and the bearing 
| friction do not affect the specific speed of pumps, and, 
| therefore, the hydraulic efficiency only is involved. 


| 4 ' 
| Secondly, the optimum value of _ is only affected 
nae 


gh 

n? d? 
and therefore I would suggest that a better expression 
would be 


}in a secondary way; the primary effect is on 


|for more accurate comparison purposes 

nq a¢ , 

| Ms ~ Nph* for pumps, where p,q is the pump 
(g h)é 


hydraulic efficiency. This is exactly the same as 
replacing the actual head in the normal expression by 
the head that would have been produced if the pump 
| were hydraulically perfect. With respect to turbines, 
| the modified expression would-be 
- n qi net n pt 

| "(ght nat — pt (gh) 
where n; is the overall turbine efficiency, and np is 
the hydraulic efficiency. 

In case of misunderstanding, it is to be emphasised 
| that the above expressions are not intended to replace 
|the ‘‘ master”? expression proposed in my previous 
| letter, but, as I think Mr. McDonald intended, are to 
be used only as a more exact type indicator for com- 
| parison of machines working under widely different 
conditions. 
Yours faithfully, 

J. JENNINGS, 
B.Se., A.M.1.Mech. EF. 
Aston Technical College, 
Birmingham, 6, 
August 21, 1940. 
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HIGH-VOLTAGE SERVICE TESTING 
WITH DIRECT CURRENT. 


Tue purpose of a report by Messrs. A. E. W. Austen, 


A. M. Thomas, and 8. Whitehead, which has recently 
been published by the British Electrical and Allied 
Industries Research Association, is to collate the 
information available on high-voltage direct-current 
testing, to consider its advantages and disadvantages 
compared with other possible methods, and to suggest 
modifications with a view to improving its technique. 
The apparatus considered comprises *bus-bars, circuit- 
breakers, isolating switches and ’bus couplers, pedestal 
|insulators, current and potential transformers, joint 
| boxes, reactors, and surge absorbers, together with the 
| associated bushing insulators. The recognised types 
of insulation failure are general thermal instability 
| due to faulty design, corona, internal discharges in 
voids, mechanical damage and intrinsic electric break- 
down. The last is only known to occur at stresses ten 
lor more times the working stress. The mineral oils 
employed in switchgear, transformers and bushings are 
| liable to deterioration in service, which can be checked 
| by periodical sampling. Severe sparking may lead 
to chemical changes in various liquids, while bad 
| workmanship, shrinkage and differences in the thermal 
| expansions of the conductor and insulation may cause 
|ecracks and voids in solid filling compounds. Solid 
dielectrics, such as impregnated paper and cloth, are 
liable to deterioration due to sludge and the sub- 
stances formed in the surrounding oil by oxidation. 
Ageing effects due to chemical and physical changes 
are a further cause of weakening. The presence of 
moisture in insulation, particularly that of an organic 
nature, is always detrimental ; it gives rise to conden. 
| sation, which causes high surface leakages and dis- 
charges, and also tends to migrate towards a negative 
and away from a positive conductor. This movement, 
which is termed endosmosis, if large, will result in rapid 
| vaporisation accom panied by discharges and carbonisa- 
tion of the material. 

Various specifications and regulations provide for 
the high-voltage testing of the insulation of all high- 
voltage lines and apparatus, the criterion being the 
non-occurrence of breakdown during the specified 
time of application of the voltage. The tests are, in 
general, of decreasing severity, in the order “ type,”’ 
* routine,” and “on site” tests. The first reference 
to high-voltage direct-current for testing plant and 





| 
apparatus appears to have been made by Armagnat,* 


* Bulletin de la Société des Electriciens, vol. 10, page 613 
(1910). 
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who, in 1910, described a portable Delon mechanical 
rectifier for tests up to 100 kV. In 1916, this test was 
being used on the majority of cable systems in France, 
the ratio of direct-current to alternating-current pres 
sure being 2-6 to 1 for both paper and rubber-insulated 
cables. Since then, different test voltages have been 
suggested by The National Electric 
Light Association, for instance, recommend 2-4 times 
the specified alternating-current test voltage for a direct- 
current test, though, at present, there are no accepted 
standards for the former in America. The nature of 
direct-current testing equipment has, hitherto, been 
determined by the requirements of cable testing and, 
as the mechanical rectifiers used in the early tests were 
somewhat erratic, noisy and inefficient, besides produc- 


various authors. 


g superimposed surges on the direct current, they 
have been almost entirely superseded by valve rectifiers. 
The metal-oxide rectifier has certain advantages over 
the valve rectifier, in its elimination of filament trans- 
formers and greater robustness, both mechanically and 
electrically, short circuit Its greater weight, 
however, has, in the past, caused a serious limitation 
of its employment, particularly for higher voltages. 
Such rectifiers are, nevertheless, in use for voltages up 


ing 


on 


to 75 kV and the rated current of 10 mA may. be 
considerably exceeded for a time to burn out 
faults 


Control of the testing voltage is invariably effected 
by altering the input to the testing transformers either, 
as in the es of and by a 
variable resistance or resistance potentiometer, or, in 
the case of the larger powers, by an auto-transformer 
or induction regulator. The maximum voltage applied 
to the insulation is important as regards possible 
damage due to the test. It has been measured by a 
sphere gap directly, by a thermionic crest voltmeter, 
or by a direct-reading electrostatic voltmeter. Owing 
to the distortion of the alternating-current wave form 
the voltage drop in the rectifier, it is desirable to 
the direct-current of the rectifier, 
except on light loads, when the peak alternating-current 
In other circum- 
stances, the fluctuations of the direct-current output 
voltage render it desirable to observe the peak value 


ise lower voltages powers, 


measure on side 


voltage is an adequate measurement 


of this voltage The leakage current is normally 
measured directly by a multi-range milliammeter in 


the high-voltage lead to the equipment under test. It 
is customary, in practice, to apply the voltage more or 
less uniformly at such a rate that the test voltage is 
reached in about one minute. There are a number of 
connecting the test and it is 
desirable to test first between conductors and earth, 
since a phase-earth breakdown in a phase-phase test 
may « an undesirable voltage rise on the other 
phase. Some authorities consider it desirable that the 
conductor should be charged negatively with respect 
to earth, as owing to endosmosis this facilitates break 
down if of Leakage- 
current observations are either made at definite inter- 
vals during test or irregularities and fluctuations only 
are considered. In general, however, it would appear 
that current’time curves are desirable Ambient 
humidity conditions exert a large influence on the 
leakage current at terminals and joints, and due regard 
be had to this factor when the leakage current 
to assess the condition of the insulation. A 
fault indicated by excessive leakage with high-voltage 
direct current often cannot be with a low- 
voltage fault-tinding device In nearly all cases, 
therefore, the high-voltage direct current is utilised to 
burn out or the of the fault to a 
suitable rhis may be accomplished by main 
taining the test voltage or a reduced voltage. Increasing 
the applied voltage for this purpose seems unnecessary 
and dangerous, 

The formed by two metallic conductors, 
which are separated from one another by a dielectric, 
an electric condenser and thus 
capacity, which can be calculated theoretically if the 
field distribution, spacing and specific inductive capa- 
city known. Systems such insulated cables, 
bushings and ‘bus bars are condensers in this sense. 
if the conductors are connected respectively to the 
opposite pole of a source of unidirectional electromotive 
force, there will be a rapid current transient which is 
the charging current of the con lenser, whereas if the 
voltage is raised rapidly and un:formly from zero the 
will remain constant until the maxi 
The current will then rapidly 
decrease at first, assuming no breakdown occurs, but 
with liquid and solid dielectrics the rate of decrease 
becomes slower and it is found that an appreciable 
to flow over long periods, finally 
an asymptotic value. The slowly decreasing 
component of the current is the absorption current and 
the final value is the constant conduction current. The 
difference the energy with alternating 
current from that with direct current depends upon 
the value of the absorption current characteristic at 
short times as compared with the final asymptotic 
conduction current. 
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On application of a direct-current voltage from a 
source of finite impedance raised rapidly from zero, 
an imyp rfection or fault in the insulation may, a prvort, 
give rise to sudden breakdown, total or intermittent ; 
delayed breakdown accompanied either by a continuous 
increase in leakage current and fall in voltage or by no 
in leakage current; large and continuous 
in conduction with fall of voltage ; 
abnormally large constant conduction current only ; 


increase 
increase current 
abnormally large constant conduction current followed 
by a decrease ; abnormally large constant conduction 
and absorption current components and abnormally 
large absorption current only. It would thus appear 
that, in theory, a direct-current high-voltage test with 
determination of the current ‘time characteristics would 
serve to bring to light practically all the fauits to which 
insulation may be subject in service. In practice, the 
indications will depend on the sensitivity of the current 
meter or indicating device, the stage of development 
of the fault and the total capacity of the insulation under 
test. In practice, either breakdown alone or irregu- 
larities or increases in the leakage current during the 
course of the test are taken as indicating the presence 
of a fault. Observations reported by Phelps and 
Tanzer* show that irregularities in the leakage current 
on test are definitely related to subsequent service 
failures. For example, with four different cables, the 
leakage current on test found to be abnormal. 
The faults, however, were not treated, but the cables 
were immediately replaced in service and in each case 
failure occurred shortly afterwards. The faults were 
then located and the cables repaired. The application 
of the high-voltage direct-current test then gave normal 
leakage current, clearly indicating that the sound cable 
had suffered no harm from the application of the 
direct-current voltage. 

After dealing in detail with the various methods of 
the authors that an ideal routine 
service test for safeguarding against insulation failure 
of electrical systems must satisfy the following condi- 
It must provide an indication of any defect 
likely to lead to failure and should also give some 
indication of the time at which the final failure in 
service is likely to occur. If the indication consists 
of breaking down the insulation at the defect, the 
test must detect only defects likely to cause service 
failure within the interval between routine tests. The 
test must cause no damage or deterioration except 
this breaking down of the insulation at the defect. 
It must be simple and inexpensive to carry out and 
must be applicable to considerable blocks of inter- 
connected apparatus, as well as to separated units. 
In the former case, a ready means of locating the 
defect or defects must be available. The interruption 
of supply required for test must be as short as possible. 
The sensitivity of the test, together with the interval 
of time between successive tests. must be such that 
the deterioration of undetected defects into 
failures before a succeeding test does not occur. It is 
to be noted that no routine test can be expected to 
eliminate failures occurring immediately after, and as a 
result of, external mechanical or electrical damage or 
internal mechanical failure. 

Consideration of the nature of insulation failure, 
and the processes arising from the application of high 
direct-current voltages, indicates that the high-voltage 
routine service tests as at present applied satisfy the 
conditions that they must be simple and inexpensive 
to carry out and must be applicable to considerable 
blocks of inter-connected apparatus well as that 
the interruption of supply required must be as short 
With regard to the condition that the 
test must cause no damage or deterioration, the evidence 
available does not permit a definite assertion at present, 
although practical work reviewed in the report in no 
case reveals that damage has been caused to healthy 
insulation by the application of the high-voltage direct- 


was 


testing. conclude 


tions : 


as 


as possible 


current test. Nevertheless. there is considerable 
evidence that high-voltage direct-current testing as 


applied to cables at about two to three times the working 
voltage reduces the service failures considerably. for 
example, by about one-half, and if the voltage is raised 
to five times the working voltage with an interval 
between tests of six months, the number of service fail- 
ures due to internal causes can be made extremely small, 
possibly at the expense of some failures under test 
which would not have developed into service failures. 
There is abundant and conclusive evidence that such 
testing not affect a cable dielectric which is 
without defects. The insulation of cables is, however, 
of a special nature, being so disposed as substantially to 


does 


avoid tangential stresses at the interfaces, and the con- 
clusions drawn from tests on cables, therefore, do not 
necessarily apply to other equipment. 

{An important objection to the application of the 
test to the various types of equipment which have been 
under consideration is that with heterogenous insulation 
the stress distribution may differ so greatly from that at 
American Institute 
54 (1923). 
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alternating-current working voltages that no value can 
be attached to the indication it affords of incipient 
defects. On the other hand, if incipient defects ar 
indicated, the stress distribution is immaterial provided 
it is not such that healthy insulation is harmed. High 
voltage tests, as most commonly employed, are tests 
in which the criterion is the occurrence of breakdown 
and they provide the only known means of detecting 
defects consisting of local conducting filaments, such as 
carbonised paths, by breaking down the remaining 
unaffected insulation. Alternating and direct-current 
are equally effective in this respect. In the case of 
direct-current tests, however, current measurement 
may also serve to indicate the slightly more general. 
but still local, deterioration, such the ingress of 
moisture and, in addition, will generally, if not invari- 
ably, show when a breakdown on test is imminent. 
Progressive deterioration during the test is highly 
improbable where indication of defects is absent. In 
alternating-current tests the conditions are entirely 
since deterioration under alternating-current 
stress proceeds at an increasing rate with increase of 
voltage. Service deterioration will inevitably continue 
during test, and the non-occurrence of breakdown on 
test provides no indication that breakdown will not 
shortly occur in service. Testing with alternating 
current has, however, the advantage that the distri 
bution of stress even with large exposed surfaces and 
different the under working 
conditions. 

These considerations lead, in the opinion of the 
authors, to the view that the most satisfactory form 
of test would be a direct-current test of a duration 
sufficiently short for the stress distribution to be the 
same as for alternating current with current measure 
an oscillograph. The 


as 


absent. 


dielectrics is same 


as 


ments, probably with 
of moisture in a uniform dielectric or in the higher 
resistivity layer of two dielectrics in series would 
be best indicated by a long-time direct-current test at 
lower voltage. While power-factor measurements can 
provide a measure of the general condition of the insu 
lation of isolated pieces of apparatus, they must fail to 
reveal local defects even in single units. In the cass 
of the insulation of inter-connected apparatus, it would 
be impossible to distinguish between dangerously high 
power factor locally together with a normal value in 
the rest of the apparatus and a very slightly high value 
of power factor generally. While ionisation intensity 
measurements may be useful in special cases, the method 
is not one of general applicability, since many defects 
any with and 


not in ‘ 
conversely, in switchgear at ionisation not 


presence 


associated ionisation 


least. 
necessarily cause serious deterioration 


are way 








SHIPPING The 
action, during 


Wark ¢ \LTIES MERCHANT 
losses in merchant shipping, due to enemy 
the week ending 11. totalled 12 
gating 39,907 Nine of these ships, making 
together were British, one. of 942 tons, 
allied vessel, 6,708 
neutral. The 
Admiralty, 


Ast AMONG 


August vessels, aggre- 


gross tons. 


32,257 tons, was 


were 
the 


totalling 
week, it 


and two, 
total for the 
is much below that for the previous week. 


an tons, 


is observed by 


LATE Mr. Francis TEAGUE.—One of the 
Britain, Mr. 
A Londoner by birth, he was 


THI 
of electric lighting in Great 
died at Bath on August 19. 
78 years of age, and had been living in retirement sinec. 
in 1925 
of city 


pioneers 
Francis Teague 


ill-health obliged him to relinquish the position 
Bath, which he had held 
for 24 Mr. Teague’s connection with electri 
lighting dated back to he joined the Acme 
He claimed to have invented the first meter 


electrical engineer at 
vears 
1886. when 
Company. 
for use with alternating current. and had been associated 
with the installation lighting. 
at Holborn Viaduct. In 1890, he was appointed electrical 


Coatbridge, 


original of electric street 


transferring to a 


1901, he went 


engineer at 
similar position at Paisley. In February, 
to Mr. C. F. 
ensuing years was largely responsible for the development 
of electric-power distribution in West Wiltshire. 


subsequently 
Bath, in succession to Metzger, and in the 


NORTH-EAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—-Among the awards made by the Council 


of the North-East Coast Institution of Engineers and 
Shipbuilders is that of the Institution Scholarship, 
valued at 100/., to Mr. I. W. Goodlet, and a bursary of 
501. to Mr. E. W. Simpson. sJoth these gentlemen are 
apprentices in Tyneside engineering works. The M. C. 
James Medal has been awarded to Mr. H. J. Tapsell for 
his paper on “Creep at High Temperatures.” The 
Thomas Fenwick Reed Medal has been awarded to 
Mr. Harry Chilton, B.Sc., now at sea, but previously 
with the North-Eastern Marine Engineering Com- 


The Medal is awarded 
take 


pany (1938), Limited, Sunderland. 


biennially in recognition of evidence of ability to 
a share in the control of industry. The R. L. Weighton 
Medal has been awarded to Mr. W. Bailey, B.Sc., on the 


result of the Durham final engineering degree examina- 
tion at King’s College, Newcastle-upon-Tyne. 
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LABOUR NOTES. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to have 
come into operation in July are estimated to have 
resulted in an increase of about 170,000/. in the weekly 
full-time wages of about 1,790,000 workpeople and in 
a decrease of 8,600/. in those of 300,000 workpeople. 
The workpeople whose rates of wages were reduced 
had received increases of greater amount in the earlier 
months of the year. The changes, so far reported, in 
the seven completed months of 1940, in the industries 
for which statistics are available, are estimated to 
have resulted in a net increase of about 1,590,000/. in 
the weekly full-time wages of about 7,160,000 work- 
people. 


At August 
was approximately 85 per cent. above the level of 
July, 1914, as compared with 87 per cent. at July 1. 
For food alone, the index figure at August 1 was 
64 per cent. above the level of July, 1914, as compared 
with 68 per cent. at July 1. The decline in the index 
figures at August 1 was due to a sharp fall in the prices 
of new potatoes, which had been exceptionally high 
at the beginning of July. Among other items covered 
by the index figures, eggs increased in price during 
July, and the prices of tobacco and cigarettes were 
raised as a result of the additional duties provided for 
in the Budget. 





The principal groups of workpeople whose wages 
were increased in July included coal miners in Derby- 
shire, Nottinghamshire, North Staffordshire, Leicester- 
shire, Warwickshire, Cannock Chase and Scotland, 
leavy-chemical workers, workpeople employed in the 
iron and steel manufacturing industry in various 
districts, cotton operatives, hosiery workers, work- 
people employed in the textile-bleaching, dyeing and 
finishing industry, boot and shoe operatives, drain- 
workers in England and Wales, flour millers, tobacco 
workers, dock labourers and workpeople employed by 
tramway, omnibus and electricity-supply undertakings. 
The decreases affected mainly coal miners in North- 


umberland, Durham and Yorkshire. 


According to The Ministry of Labour Gazette, the 
number of insured persons aged 16 and over, recorded 
as unemployed in Great Britain and Northern Ireland 
at July 15, 1940, represented 5-6 per cent. of the total 
number of insured persons between the ages of 16 and 64 
at July, 1939, as compared with 5-2 per cent. at June 17, 


1940. At July 10, 1939, the corresponding percentage 
was 8-7. For persons insured under the general scheme, 


the percentages were 5-7 at July 15, 1940, as compared 
with 5-3 at June 17, 1940, and 9-0 at July 10, 1939. 
For persons within the agricultural scheme the per- 


centages were 2-5, 2-3 and 4-0, respectively. 


At July 15, 1940, there were 636,532 persons on the 
registers of Employment Exchanges in Great Britain 
who were out of a situation. This was 11,782 less than 
at June 17, 1940, and 377,104 less than at July 10, 
1939. The figures for July 15, 1940, exclude men at 
Government Training Centres. If these men were 
included, the total number of persons registered as 
wholly unemployed at that date would be 644,326, and 
the decrease as compared with June 17 would be 3,988. 
\t July 15, 1940, there were registered as unemployed 
in Great Britain 153,242 persons who were on short 
time——or otherwise temporarily suspended from work. 
This was 71,862 more than at June 17, 1940, but 37,122 
less than at July 10, 1939. Of unemployed persons 
who normally seek a livelihood by means of jobs of 
short duration there were on the registers in Great 
Britain 37,492. This was 351 more than at June 17, 
1940, but 14,932 less than at July 10, 1939. The total 
of 827,266 persons on the registers at July 15, 1940, 
included 653,949 applicants for unemployment benefit 
or allowances, and 173,317 non-claimants. 





The number of trade disputes involving stoppage of 
work, reported to the Ministry of Labour and National 
Service as beginning in July, was 40. In addition, two 
disputes which began before July were still in progress 
at the beginning of that month. The approximate 
number of workpeople involved in these 42 disputes, 
including workpeople thrown out of work at the 
establishments where the disputes occurred, was about 
12,000, and the aggregate duration of the disputes in 
July was about 33,000 working days. 





In the latest official report of the United Pattern- 


workers’ Association, Mr. Findlay, the general secretary 
of the organisation, states that there has been an 
increase of eight in the number of members in receipt 


of Trade Benefit. The total number is 25, as com pared 
with 17 in the previous month. There is one more 


1, the official cost-of-living index figure 





| 


| 





| 
} 
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on the Is. 8d. scale, and another is not in benefit, 
while the number on short benefit is reduced by two. 
On sick benefit, there are 220, the same in the 
previous month, and four more in receipt of super- 
annuation benefit. There has been a net increase in the 
membership of 29, ** which will be added next month,” 


— 


Mr. Findlay says, ** to our membership of 12,497. 


as 


Writing in the report of the General Federation of 
Trade Unions for the second quarter of the current year, 
Mr. George Bell, the general secretary of the organisa- 
tion, says :—** While increases in both wages and mem- 
bership have been reported from some unions, there 
has been a serious decline in the membership of such 


peace-time trades as fine-cotton spinning, silk weaving | 


and silk-hat making. On the balance, however, the 


membership has increased by 1,265 and the financial | 


position has now reached the very satisfactory figure of 
307.0971. 9s. 2d.’ There are 94 affiliated societies, 
58 of which are on the higher scale, 34 on the lower 
scale, and two on both scales. The membership on 
which contributions are based is 344,654. Of that 
number, 222,065 members are on the higher scale, 
112,982 on the lower scale, and 9,607 on both scales. 
The membership of the affiliated societies is 355,932 








the course of his introduction to the report, 
Bell states that national dictatorships cannot 
solve the problems of industry. Democracy with social 
advancement alone can do that. ‘*‘ We know,” he says, 
“that there is an equal, if not a greater demand for 
the work and skill of those engaged in the keenly- 


In 
Mr. 


competitive industries than is the case of some of the | 
Trade union financial cost and official | 


richer industries. 
responsibilities are greater amongst the keener com- 
petitive industries than they are among the home 
industries. No one understands so completely the 
difficulties of each industry as those who have been 
compelled to work in them and later to study the need 
for economic equivalence between the various manu- 
facturing countries. There has been a tendency in 
this country to generalise instead of to specialise. 
Generalisation in industrial economics is most dan- 
gerous in practice; by specialisation alone can the 
difficulties which have to be met be understood and 
means of improvement ascertained and brought about. 
For this purpose, the trade-union movement was 
formed, and upon these lines it can most successfully 
function.” 


In Mr. Bell’s opinion, the voices of trade-union 
officials who for years have been calling attention to the 
effects of unhealthy international competition have 


received neither the attention nor the sympathy they | 
lost two | 


deserve. ‘* Craftsmanship,” he says, ‘ has 
decades of practical instruction and training, and now, 
because imereased demands are made upon these 
industries for war purposes, the penalty for years of 
neglect of craftsmanship has to be paid for in hard 


cash at a time when the country is burdened by heavy | 
Democracy has been industrially too trusting | 
Now, it is more alert, and when the | 
menace of Nazidom has passed, the voice of the trade | 


taxation. 
and too simple. 


unionist, the practical industrialist and. the skilled 
worker must be respected and given its due effect 
in the erection of an improved economic structure.” 


conference of the Confederation of 
Shipbuilding and Engineering Unions- which was 
held at Southport last week—it was decided to call 
for a full inquiry into allegations that skilled men are 
not being used adequately in the war effort. Reports 
received from various districts, it was stated, were to 
the effect that skilled labour in vital war industries was 
being wasted. People with no workshop experience 
were being trained while craftsmen were employed on 
work of no national importance. Some journeymen 
were on short time and had even to suffer periodic spells 
of unemployment. 


At the annual 


The National Arbitration Tribunal, the final court 
of appeal for the settlement of industrial disputes during 
the war, issued its first award last week. The Printing 
and Kindred Trades Federation had claimed an 
advance of 10s. for men, and women on men’s work ; 
7s. 6d. for other women; and 4s, for juveniles. The 
award gives men, and women on men’s work, 5s. a 
week, other women 2s. 6d., and juveniles ls. 6d. These 
advances are to operate from the beginning of, the 
first full pay period after August 20, the date of the 
award. Members of the Tribunal which decided the 
case were Mr. Justice Simonds (chairman), Sir John 
Forster, Sir Hector Hetherington, Mr. J. W. Bowen 
(from the trade union panel), and Mr. Herbert E. 
Parkes (from the employers’ panel). The award applies 


to jobbing printing throughout the country and to | 


provincial newspapers, but not to national newspapers. 


// 


THE DETERIORATION OF STRUC- 
TURES IN SEA WATER. 


THE eighteenth report of the Committee of the 
Institution of Civil Engineers, which was appointed 
to consider the deterioration of structures exposed to 
sea action, correlates the various data obtained from 
the corrosion tests carried out for five, ten and fifteen 
; years on a number of ferrous metals. It therefore 
forms a sequel to the second part of the fifteenth report.* 
and to the tables given in the seventeenth report.f For 
this purpose a representative selection of ordinary 
wrought irons, steels and cast irons was employed, 
together with examples of suitable special steels. In 
all, sixteen bars of fourteen different kinds of metal 
were employed, two specimens of the same mild steel 
being exposed with and without the adherent scale, 
respectively. The wrought and ingot-iron bars were 
also cleaned, but the remaining steels were exposed 
with scale and the cast-irons with their casting skins. 
The bars were 2 ft. long by 3 in. wide and 0-5 in. 
thick and the weights ranged from 9-5 lb. to 12-5 lb. 
They were embedded vertically in concrete frames to a 
depth of about 2 in. and the area exposed averaged 
132 sq. in. As this area differed somewhat in the 
several sets of experiments, all the losses in weight 
were calculated for an area of 1,000 sq. em, (155 sq. in.). 
The metals were exposed to corrosion at Auckland 
(New Zéaland), Colombo (Ceylon), Halifax (Canada), 
and Plymouth (England). 

The data obtained with each type of exposure are 
set out very fully in a number of tables and are discussed 
separately under the headings: Typical sea-air 
corrosion, such as was experienced by the bars at 
| Auckland, Halifax and Plymouth ; complete immersion 
in fresh water, such as was experienced at Plymouth 
only; exposure alternately to sea and to wetting 
by sea water and spray, which included the half-tide 
bars at Auckland, Halifax and Plymouth, and the 
aerial bars at Colombo ; and exposure to continuous 
wetting by sea water, which includes the bars completely 
| immersed in sea water at all four stations and the half- 
| tide bars at Colombo. The various mean orders of 
merit assigned to the eight irons and steels show 
marked differences. In every case, the 36-55 per cent. 
nickel-steel proved the best metal, closely followed by 
the 13-5 per cent. chromium-steel in the sea air and 
fresh-water tests. The next best metal, was the 3°75 
per cent. nickel-steel. The positions of the remaining 
metals, however, fluctuated widely, thus indicating 
that among the ordinary commercial steels no one 
|metal has proved best under all conditions. To 
| strike an average for all types of exposure would, 
therefore, give very wrong impressions. Thus, when 
exposed to air, Low Moor iron proved inferior to mild 
steel; but in water the reverse was the case. 
Averaging makes the two metals about equal. It 
very important, therefore, in choosing a metal to 
withstand corrosion, to take into consideration the 
nature of the corroding influences. Curves giving the 
results obtained with what may be termed the ordinary 
commercial metals used in these tests illustrate the 
relative corrodibilities when exposed to sea air, alter- 
| nately to sea and to wetting by sea water and spray, 
and, finally, to continuous wetting by sea water and 
by fresh water. 

The cast-irons were not included after 
exposure involving prolonged immersion either 
fresh or sea water, they showed severe graphitisation. 
| On fracture, the corrosion was seen to have penetrated 
|deeply into the metal, although the outside of the 
specimen often appeared to be in quite good condition. 
The graphitised product hard and, in general, 
it proved impossible to detach more than a small 
amount from the bars without hammering and damaging 
them. After very prolonged standing in moist atmos 
| phere ‘parts would flake away. It was realised, there 
| fore, that, in practice, a cast-iron structure might, on 
inspection, present a very misleading appearance. 
The surface might be in excellent condition even 
although the metal was almost completely eaten away, 
so that the structure depended for its strength on a 
| thin and possibly perforated core of as yet uncorroded 
metal. In view of this and of the difficulty of ascer- 
taining the true losses in weight of the cast-iron speci- 
mens, it was decided to give only the results obtained 
with the bars exposed to aerial corrosion at Halifax, 
Auckland and Plymouth, as in these bars graphitisation 
was either absent or negligibly small. In these cases, 
the losses in weight offer as true a measure of the 
corrosion as with the wrought irons and steels. 

The two mild steels with a high sulphur and phos 
| phorus content and 2-185 per cent. of copper, respec- 
tively, as well as the 13-5 per cent. chromium-stee! 
;and the 36-55 pcr vent. nickel-steel, were also omitted 
|for the following reasons :—The high sulphur and 
phosphorus contents of the first steel are known to 








sea 
Is 


because, 
in 


was 


Mr. C, E. Middleton, assistant secretary of the Federa- | 


tion, said: ‘* We consider this award an achievement 
in view of the depressed state of the industry.” 


* See ENGINEERING, vol. 141, page 352 (1936). 
+ See ENGINEERING, vol. 146, page 359 (1938). 
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render that metal unsuitable commercially, so that it is | 


not manufactured ordinarily and is unlikely to be 
used. The copper-bearing steel contained appreciably 
more copper than is customary and behaved, in general, 
similarly to the 0-635 per cent. copper steel. It 
is thought that it hardly merits separate consideration 
The two steels which are high in chromium and nickel, 
respectively, are too eXpensive for general use. 

therefore, Low 


Moor 


The eight metals left were, 
wrought iron, Swedish charcoal iron, ingot iron, 0-7 
per cent. manganese steel, low-sulphur and phos- 


phorus content mild steel, 0-4 per cent. carbon-steel. 
mild steel containing 0-635 per cent. of copper, and 
3°75 per cent. nickel-steel. The manganese and low- 
sulphur and phosphorus mild steel were exposed both 
cleaned and with adherent scale. There were, therefore, 
1 he losses are expre ssed as 


ten specimens in each set, 
It is neces 


percentages of the total losses in each set 
sary to give the data in this way, for no general con 
clusions appear to be possible regarding the absolute 
losses in weight that the metal would undergo in a given 
period at any one station under any particular condi- 
tions, The results so much among themselves 
that general comparative corrodibilities can alone be 
given. The general form of the curves, however, 
justifies the classification given above. Thus the curves 
referring to metal exposed to sea air show the beneficial 
effect of cleaning the carbon steels before exposure, 
while the superiority, as regards loss in weight, of the 
mild steels over the wrought irons and of the copper 
and nickel steels over the carbon steels is indicated. 
‘The curves representing the losses of the specimens 
exposed alternately to sea air and to wetting with 
show that the behaviour of the 
wrought irons and mild steels was similar. 
Removal of the scale resulted in a larger loss of weight 
of the cleaned metal. The copper and nickel-steels, 
while generally superior to the carbon steels, do not, in 
general, show the same outstanding superiority. 

In the case of the specimens that were continually 
wet with sea water, the various bars behaved very 
much alike. The wrought irons were slightly superior to 


vary 


spray or sea water 


more 


the mild steels. The cleaned steels, in general, lost 
slightly more in weight than those exposed with 
adherent scale. The copper and nickel steels, while 


slightly superior to the ordinary carbon steels, did not 
lose appreciably less in weight than the Low Moor iron. 
The beneficial effects of the addition of copper and 
nickel to steel were pronounced 








REFRIGERATION FOR THE 
LOW-TEMPERATURE TESTING 
ELECTRIC CABLES. 


OF 


Wen electric cables are exposed to wide ranges of 


temperature, a8 may oecur on overhead lines in the 
tropics and on the more exposed parts of aircraft, it is 
necessary that the overall compounds and finishes 
should be able to withstand weathering. Otherwise, 
any fracture of the surface may expose the dielectric 
to attack from moisture, oil and petrol, and consequent 
deterioration. Rapid service tests for electric cables 
used in such situations are, therefore, essential. Such 
tests are usually designed to determine the resist- 
ance of the component parts of the cable to fatigue or 
fracture under low-temperature conditions over a period 
of several days in order to simulate in the laboratory 
the conditions which exist in service. The procedure 
involves the placing of the sample length in a low 
temperature atmosphere for a definite period and 
conducting a bending test round a mandrel at the same 
temperature level. 

It will therefore be aporeciated that refrigeration at 
closely-controlled temperatures likely to of 
importance in connection with the testing of electric 


be 


is 


cables. For that reason, it is interesting to learn that 
Messrs. Coldair, Limited, a subsidiary of Messrs. The 
General Electric Company, Limited, Magnet House, 


Kingsway, London, W.C.2, have recently supplied 
equipment for this purpose to several manufacturers. 
Che equipment in question consists of a cabinet 2 ft. 5 in. 
wide, by 2 ft. 5 in. deep, by 4 ft. high overall. It is 
tinished in white enamel outside while the interior is 
of stippled glazed sheet with two galvanised bar-type 
shelves measuring | ft. 6 in, wide by 1 ft. 6 in, deep. 
The condensing unit which comprises a standard 
cooling coil and compressor, driven by a 4-h.p. motor, 
is fitted at the top of the cabinet, this having been 
found to be the most suitable position. In front 
of the refrigerating unit is a control panel on which 
is mounted a recording thermometer and two thermo 
static controls with ranges from 20 deg. F. to 

10 deg. F., and from 15 deg. F. to 45 deg. P. 

The procedure adopted is to place the cable in the 
refrigerator from three to twenty-one days, the actual 
time depending on the type of cable and the purpose 
for which it is intended. A small door is fitted over an 
open observation aperture in the main door 
to the cabinet so that samples can be withdrawn. 


access 
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UNITED STATES LINER 
** AMERICA.’’* 


By Harotp F. Norton and Joun F. NicHo.s. 


THE 


(Continued from page 148.) 


Nor only are all partition and public space bulkheads 
made practically fireproof by the use of Marinite, or 
equivalent construction in a more or less similar way, 
but the fire-protection doors in the fire-screen steel 
bulkheads insulated with incombustible material, by 
means of which all stairways are protected and the ship 
divided into fire zones, are all arranged so that they 
may be closed simultaneously or in groups from the 
fire-control station on the sports deck near the bridge. 


These doors are spring-closing devices, and the electrical | 


device which normally holds them open may be released 
by touching a button in the fire-control room or locally 
at each door. The ship is so filled with safety provi- 
sions and safety devices that it became necessary to 


make two sets of elaborate safety plans, one set relating | 


to * Fire Control” and the other to “‘ Flooding and 
Lifesaving.” By this means it is hoped that the 
officers and crew will learn the location and function 
of the many devices provided for the safety of their 
ship. The rather remarkable fact is that, although the 
ship is now so nearly fireproof, all of the things relating 
to fire control are still more elaborate than ever. In 
any case, the ship seems to be supplied with safety 
devices to such extent as to be about as safe as possible ; 
she is easily the safest passenger liner in existence. 
Practically everything has to be of incombustible 
or non-inflammable materials to meet the provisions of 


the Merchant Marine Act of 1936, and the selection | 


and suitable use of these new materials have to some 
extent influenced designs and given rise to difficult 
problems. The third-class stateroom bulkheads are of 
incombustible Marinite, painted light cheerful colours. 
The rooms are fitted with from one to four roomy, 


comfortable metal berths, finished to match the other | 


furniture, with one or two wardrobes and one or two 
lavatories with chrome-plated fittings, hot and cold 
water and separate accessories for each passenger. 
The tourist stateroom bulkheads are of incombustible 
Marinite with a very thin wood veneer. The finishes 
are all light-coloured hardwood, produced by the now 
fashionable process of bleaching. All rooms have one 
or two metal beds finished to match the bulkheads, 
and most of the beds have folding upper berths over 


them. All have one or two wardrobes, a dressing 
table and a chiffonier, also finished to match the 
bulkheads. Most rooms have a private bath or toilet 


and shower. 

The cabin staterooms are superior to most suite 
bedrooms of a few yearsago. The bulkheads in various 
sets of rooms are of different natural-finish bleached 
wood veneers in incombustible Marinite. The Man- 
hattan and Washington have a reputation for unusually 
large rooms, but those on the America are, in general, 
even larger. Each room has two metal beds finished 
to match the bulkheads and most of the inboard beds 
have ceiling-stowing upper berths over them that may 
be let down if occasion requires the use of the room 
for three persons. Each room has ample wardrobes, 
dressing table, bed tables and chiffonier, all finished to 
match the bulkheads and affording the utmost con- 
venience and maximum space in the way of closets 
and drawers. Every room has a private bath with 
shower, or shower and toilet. 

For the de luxe suites, all of the furniture and fabrics 
have been designed by the decorators and are unlike 
any other on the ship. The four de luxe suites on the 
main deck each embrace a sitting room with three large 
air ports and a bedroom with private bath and extra 
shower compartment. The bedrooms are inboard 
of the sitting rooms and have sliding sashes that may 
be opened to give greater apparent size and the best 
of ventilation. Four of the six de luze suites on the 
upper deck have an additional bedroom for a maid. 

On “ C” deck, abaft the after boiler-room bulkhead. 
is the swimming pool with the gymnasium outboard 
on the port side and therapeutic baths and dressing 
rooms outboard on the starboard side. The pool is 
19 ft. by 33 ft. and is 8 ft. deep at the after end and 
5 ft. deep at the entrance end. 
tiled with aquamarine tiling. On each side of the 
pool is a wide “ beach” of sand-coloured non-slip 
tile. On the beaches are tables and chairs of aluminium. 
A series of large fluted columns in silver tile, with rails 
between, border the pool. The surrounding walls are 
of variegated dark blue tile, and the doors to the 
adjoining spaces are of polished Monel metal with 
raised atl starfish ornaments. At the end of the 
pool is a large circular mirror surrounded by a ham- 
mered metal, gold-plated ornament representing leaping 
dolphins, on a background of silver tile. The rails are 


It is completely | 
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| nickel-bronze with gold-bronze ornamentation. All 
| lighting is indirect and there is underwater lighting. 
|The elevator and stairway service to the pool is 
| arranged so that it may be opened to one class and shut 
| off from the other, thus providing exclusive use by 
jeither the cabin or tourist passengers at different 
times. It may also be made available to third-class 
on occasion. 

From among twenty-three public rooms it is difficult 
to select two or three to describe in sufficient detail 
to typify the others. The immense ballroom at the 
after end of the enclosed promenade is, perhaps, most 
typical. It features the light tones of wood and fabric 
with metal and metal-leaf ornamentation that is used 
so generally on the ship. It typifies the large plain 
surfaces without making use of moulded panelling 
and stylised treatment, cornices, moulded trim and 
| other decorative devices which could not well be used in 
the new incombustible materials. In the new treat 
ment there are broad surfaces on simple lines, broken 
to lend interest and depending upon light and shade. 
colour effect and a nicety of proportion in component 
|parts to produce artistic effect and 
impression. 

This room, although actually rectangular and 66 ft 
by 54 ft., is given the appearance of a circular room by 
a circular ceiling dome over a circular dance floor, the 
arrangement of columns with curved banquettes around 
the perimeter of the floor and treatment of the corners 
as separate units. The colour scheme is white, silver, 
pale grey and ruby-red. The corner niches have 
mirrored walls. Silver leaf covers the central dome and 
outer walls. Side chairs of aluminium have triple 
bands of metal to set off the soft red upholstery and 
enhance the rich darker red of the carpet in corner 
niches and banquettes. Perhaps the most effective 
feature is the casement window curtains of hand-woven 
raw silk in oyster-white, each with an enormous 
American Beauty rose and foliage hand-embroidered 
in chenille. A mural by Durenceau in white, grey 
and silver ornaments the wall behind the musicians’ 
platform. 

The smoking room at the forward end of the prome- 
nade deck and overlooking the forward part of the ship 
typifies the use of dark woods and bright-coloured 
fabrics. The room occupies the whole forward end 
of the deck and the outer wall is semi-circular in shape 
and almost completely composed of windows except 
at the centre line forward, where the bar titted 
between the two great structural webs, about 20 ft. 
apart, that support the forward end of the deck house. 
The room is only one deck in height but, to give the 
impression of added height, two shallow flat domes 


an pleasing 


Is 


| are set in the centre of the ceiling, one within the other. 


* Paper read before the Society of Naval Architects | 


and Marine Engineers, at Newport News, Virginia, | of metal in ornam 


U.S.A., on May 17, 1940. Abridged. 


From the inner dome a great bronze “ sunburst ’’ of 
unusually fine design forms the indirect lighting fixture 
that supplies the light for the central section. Two 
outer concentric rings of grouped bronze troughs light 
the remainder of the spacious room. Because of the 
usual glare from sun and water, this many-windowed 
room has been given walls of ebonised beechwood 
and a patterned rubber deck of the same deep brown. 
Bright reds combined with soft blues have been intro- 
duced in chair coverings and curtains of especially 
woven striped material. The space between the webs 
at the forward end is used for an attractive bar with 
semi-circular rear walls and an interesting carved glass 
mural that is softly illuminated by lights concealed 
below it. 

In the cocktail just forward of the ball room. 
shining black ebonised veneers on Marinite 
wall panels reflect high lights from shining metal and, 
in contrast with the bright coloured leather on the 
furniture and the bright colours in the painted decora 
tion on the ceiling, are expected to produce pleasing 
effects and make a cheerful impression. 

In the main, off whites and varying tones of beige 
are being used as background colours in other public 
rooms. The use of these related neutral background 
colours gives unity to the series of public rooms that 
take up the entire promenade deck. Variety 
achieved by the use of carefully varied colour combina 
tions, and with fabrics that are unusual in texture and 
fresh in design. Where textile deck coverings are to be 
used, rugs are being woven to conform to the deck 
spaces and will be a combination of several neutral 
monotone effect or in all-over 


bar 
wood 


tones woven in a an 
pattern. 

Throughout the ship unusual use has been made of 
metal in ornamentation. It has been used widely 
in the most important murals, such as the twenty-fou 
lacquer panels Pierre Bourdelle has carved for the 
dining room, on which some 7,000 squares of metal leat 
have been applied. Charles Baskerville’s carved gesso 
and aluminium-leaf lacquer mural for the lounge, the 
sculptured aluminium zodiac motifs of the stairway 
mural by Austin Purves and Hildreth Meire’s four 
murals for the tourist dining-room well, cut out of 
chromium and copper, also exhibit the various uses 
entation throughout the vessel 
(To be continued.) 
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THE MEASUREMENT OF VELOCITY 
IN PIPE LINES BY SALINE 
INJECTIONS. 


Two interesting papers were contributed by the} 


Hydraulic Division of the American Society of Mech- 
anical Engineers for presentation at the Spring Meeting 
at Worcester, Massachusetts, May 1 to 3, 1940. Both 
dealt with the subject of the “ salt-velocity ’’ method 


of gauging, the invention of which is attributed to| 
Mr. C. M. Allen.* One of these papers, ‘‘ Salt Velocity | 


Measurements at Low Velocities in Pipes,” by Pro- 
fessor L. J. Hooper, of the Worcester Polytechnic 
Institute, dealt with the errors of the method at low 
velocities, and the other, “ Field Checks of the Salt- 
Velocity Method,” by Mr. O. H. Dodkin, Hydraulic 
Engineer to the Sao Paulo (Brazil) Tramway Light 
and Power Company, showed how successfully this 
method had been applied to turbine penstocks. 


Fig.2. 











| more, it may be washed by eddies or ships into back- 
| waters where it grounds and is stopped. Floats with 
| zero buoyancy (such as oranges) are difficult to follow, 
as they may be drawn under by the helical currents, 
| and, if they enter lighter water, they may sink to the 
| bottom. In small channels, large numbers of small 
suspended objects provide useful indications of current 
velocities and directions, but here again the difficulty 
of getting and maintaining exactly zero buoyancy leads 
to trouble. 





| 
| 


introduce a soluble substance into the water and to 
detect its arrival at a distant point at a specified time. 
On a small scale, this is often done by coloured sub- 
stances, such as iodine or aniline dye, but the effects 
of turbulence and diffusion cause the colour to become 
imperceptible after a comparatively short travel, and 
the most satisfactory method is to use a chemical 
| which can be detected in small concentrations. For 
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All these problems are avoided if it is possible to | 


as much as possible over the cross-section of the pipe. 

| Leads from each grid are connected to a suitable 
source of current, the circuit being completed by the 
| saline water. In some of the Brazilian tests, the pipes 
were 62 in. in diameter and the discharge, up to nearly 
400 cub. ft. per second. The electrodes consisted of 
four bow-shaped strips of metal forming a cross, as 
shown in Fig. 2, herewith. A difference of potential 
of 10 volts was applied to the terminals. Particulars 
of the penstock are given in Fig. 1. 

In Professor Hooper’s work on 2-in,, 12-in. and 
40-in. pipes, with velocities up to 4 ft. per second, the 
electrodes consisted of two pieces of }-in. mesh gal- 
vanised iron screen wire, held between flanges and 
separated axially from each other, } in. for the 12-in. 
pipe tests, and } in. for the 2-in. pipe tests. The 40-in. 
pipe tests used electrodes consisting of thin steel bars 
set in a wooden diametral support, as shown in Figs. 
6 and 7, on this page, alternate bars being connected to 
each terminal. The power supply for the circuits was 
taken from a variable-voltage transformer, the eiec- 
trodes being connected in parallel to the transformer, 
with the recording instrument located in series in the 
common lead. A Bristol 5-ampere strip-chart was 

| used in the 12-in. and 40-in. pipe tests, and a General 
Electric strip-chart recording polyphase wattmeter in 
the 2-in. pipe tests. A time record was made on these 
charts with a pen operated from a calibrated timer. 
The first electrode is placed at least one pipe diameter 
below the brine-injection point, and the second as 
conveniently far along the pipe as possible. If the 
pipe diameter changes further electrodes may be used 
as controls. 

The injection valves (called by the American authors 
“* pop-valves ’’) are also arranged gridwise so that the 
brine is fed over the cross-section as uniformly as 
possible (see Fig. 3). Hooper describes those which he 
used for the 40-in. pipe tests (Fig. 5), as follows :— 
‘The pop valves were built up from }-in. pipe fittings. 
Each valve had a spring-loaded flat disc operating 
against a stop. The valves required a pressure of 
| about 5 lb. per square inch to open them, The excess- 
| brine pressure of 30 lb. to 50 lb. per square inch caused 
| all the valves to be operated simultaneously and the 
spring-loaded discs kept brine leakage at a minimum 
between shots.’’ The location of the “‘ pop valve ”’ and 
electrodes in the 40-in. penstock is illustrated in Fig. 4. 

It is essential, of course, that the injection valves 
and the electrode grids shall be normal to the flow of 
the water. Dodkin remarked that the timing of the 
passage of the salt cloud must be done between two 
sets of electrodes which represent the entire cross- 
section of the waterway, and an adequate mixing 
length between the injection valves for the brine and 
the first set of electrodes was imperative for the best 
results. He did not feel competent to place a definite 
limit on this length, but suggested a lower limit of a 
length at least equal to the mean transverse dimension 
of the waterway, and preferably at least twice this 
length. It appears also that the number of pop valves 
used should depend on this length rather than on the 
cross-sectional area of the waterway. 

Brazilian tests were made against Venturi measure- 
ments in the Serra plant of the Sio Paulo Tramway 

'Company. Comparisons of five different pairs of 
electrode readings with the injector-last electrode pair 
showed variations of less than 1} per cent., and the 
deduced Venturi constant had a probable variation of 
about 0-2 per cent. In the Parahyba plants of the 
Brazilian Hydro-Electric Company the salt-velocity 


It is a matter of common observation that. in tidal ; some years this has been used in certain cases in the | method was compared with the N. R. Gibson “ pressure- 


estuaries, there is a limit above which the water is 
not perceptibly salt, and that the position of this limit 
varies with the strength of the tide and the efflux of 
fresh water from the river. Conversely, it is clear that 


| United States, and, within limits, has proved quite 
| useful. The two papers mentioned give a clear indi- 
| cation of its practical value in the measurement of 


pipe discharge. 


the variation of salinity of the water at any point in| The essential features of the “ salt-velocity ” method 
the estuary is a rough indication of the strength and | are (a) a set of spring-loaded injection valves, at which 
duration of the flood current from the sea. Speaking | brine can be pumped suddenly into the stream ; 
very broadly, water of full sea salinity (density about | (6) two or more “ electrodes ” spaced along the pipe, 
1-025) cannot come up from the sea more than a|at which the electrical conductivity of the water can 
distance vt, where v is the effective mean velocity of | be measured; and (c) some form of chronographic 
the flood current and ¢ is its duration. Thus, if v is| ammeter to indicate the time interval between the 
3 knots, and ¢ is 6 hours, the distance is 18 sea miles. jumps of conductivity (due to the arrival of the injected 





Owing to the commingling of the flood waters with the 
previous ebbs, and the retention of some of the flood 
water in pockets, some of the salt water may remain 
and be pushed farther up stream on subsequent flood 
tides, so that brackishness may be noticed as much as 
30 miles or so above the entrance bar when the fresh 
water run-off is weak. 

The “run,” and, therefore, the mean velocity of 
current, may be similarly determined by floats, but 
there are several complicating factors. A float. unless 
it hangs very deeply in the water, responds to surface 
velocity, which is often less than the mean velocity : 
owing to the Gibson helical currents, a float also tends 
to move into the line of maximum velocity. Further- 

* “ The Salt-Velocity Method of Water Measurement,”’ 
by C. M. Allen and E. A. Taylor, Trans. A.S.M.E., 
vol. 45, page 285 (1923). 


| brine) at a pair of electrodes. Correctly speaking, the 
word “ electrode ’’ is a misnomer, since there must be 
two terminals at each, between which the salt water 
| flows. 
Assuming that there is complete mixing of the brine 
with the stream water before the first electrode is 
reached, and that the distribution does not seriously 
change between two electrodes, the time of passage of 
the cloud of saline water past the electrodes is a reci- 
procal measure of the mean velocity of the stream. 
| The time required for the salt cloud to pass from one 
electrode to the other, divided into the pipe length 
between them, gives this velocity, from which, by 
multiplication into the cross-sectional area of the pipe, 
the discharge is immediately ascertained. 
The electrodes are made in various ways, but in 
essence each consists of a pair of grids, insulated from 
| each other and from the walls of the pipe, and extending 


time” method, with quite consistent results. The 
penstocks in this case were much larger, up to 7 m. 
in diameter, and the discharges up to 163 cub. m. per 
second. In the Sorocaba plant of the Séo Paulo Electric 
Company, the salt-velocity method was compared with 
volumetric observations, with discharges up to about 
270 cub. ft. per second. The salt method differed from 
the volumetric measurement by about 0-3 per cent. 

It is thus clear that the method has considerable 
value, and it only remains to determine what are its 
limits. Professor Hooper’s paper dealt with this aspect 
|of the matter. He used Venturi meters and weirs to 
check the salt-velocity measurements, and found the 
following results :—(a) In horizontal pipes, the salt 
method gave too low a value when the mean pipe 
velocity was less than 1 foot per second, the effect 
being most marked in small pipes, with heavy brine. 
(6) In vertical pipes, the salt method gave errors when 
the velocity was less than 1} ft. per second. If the 
flow were downward, the salt velocity was in excess, 
| and if the flow were upward the salt velocity was in 
deficit. Errors as great as 10 per cent. could occur 
with velocities under half a foot per second. 

These errors are due, obviously, to imperfect mixing 
of the brine with the water. Hooper goes thoroughly 
into the question, drawing the conclusions that :— 
“ (1) The low velocity effects discussed in this paper 
are found at velocities below those normally encoun- 
tered in practice ; (2) the critical mixing velocity is a 
very definite limiting velocity below which proper 





180 


mixing of the injected brine is not secured; (3) the 
force of gravity does not have any influence upon the 
accuracy 
the injected brine 
flowing in the pipe.’ 

One of the features 


s readily mixed with the water | 
which recommends the method 
is that the signalling is electric, so that it can be readily 
transmitted to a distant point; the delicate mano- 
meter arrangements of the piezometer, Venturi or 
Pitot tube are all avoided. On the other hand, the 
sets of electrodes and injection grids are rather inacces- 
sible, are liable to damage and wear. 
that, in a turbine plant, the injection grids may be 
placed fairly close to the forebay, and, if the tunnel is 
the electrodes can be reached at times 
is shut off, but there appears serious 
electrodes may short-circuited by 
amall carried through trash racks and 
eatching the grids. Only minute connection 
between the two elements of the electrode is necessary 
to alter the electrical entirely ; but 
this apparent drawback may not be so important as 
it seems, since all that is required is the time interval 
between the drops in electrical resistance due to the 
of the salt cloud. It is to be hoped that trials 
made this of the method, which 
appears and convenient. Apparently, it 
covered by patent rights, but there is no indication in 
either paper that the apparatus required is on sale 
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MOTOR VEHICLES. 


521,289. Axle Suspension. Guy Motors, Limited, of 
Wolverhampton, and R. Dean-Averns, of Wolverhamp- 
Figs.) October 13, 1938.—The invention is a 
point suspension for each axle, especially axles of 
vehicles. The front axles 


ton. (3 
three 


cross-country and rear are 


each suspended by 
of the 


side chassis frame Each of these springs is 








eines 


attached to the frame at only, the other 
being attached to a transverse spring / pivotally mounted 


a 


283 


one end end 


means of laminated springs at each | 


at its mid-point on the frame about a horizontal pivot g 


frame. Alternatively, the 
at the centre to the 


lying in the central line of the 
transverse spring / be fixed 
of the vehicle means of bolts. The springs, 
are anchored as usual to the axle pad, are each 
connected to the frame by universal joints, the inner 
end of each spring being fitted with a ball A carried in a 
The outer ends of the springs are 
ends of 


may 
frame by 


which 


universally jointed in a similar manner to the 
the transverse spring /, except that in this case the outer 
free to in the ball. These 
the springs of torsional stresses. 


end of each is slide 
universal joints relieve 


(Accepted May 17, 1940 
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521,351. Brake Drum and Hub. The Midland Motor 
Cylinder Company, 
chard, of Smethwick. Figs.) 
The braking flange of a brake 


a grey cast iron having a high coefficient of friction and 


1938. 
made of 


November 15, 
drum is usually 


(6 


malleable 
rhis involves complications in 
difficulties 


a more 
attaching the 
result of this 


web 


parts together, and arise as a 








invention an integral construction 


onnection. rhe is 
of hub and brake drum, 
iron having the frictional characteristics 
to be employed for the whole structure. The hub sleeve a 
is cast from a grey cast-iron alloy in one 
drum flange 6 and separated from it 
of hollow ribs directed 
outwards. The d, 
radially to bosses e, 


bosses are 


which enables a heat-resisting 


cast required 
piece with a 
surrounding brake- 
by a web which has a number 
which 


which 


alternately inwards and ribs 


directed 


against 


outwards, run 


the wheel, 


ibut and these 


Limited, of Smethwick, and P. Prit- | ~~ . - 
| either direction. 


| that, 


metal is employed for the hub and its | 


two | 


the | 


the bolts which secure the wheel to the brake drum and 
hub. The alternate ribs g, which are directed inwards, 
are inclined from near the end of the sleeve to the junction 
of the web with the flange 6. Each rib on one face of 
the brake drum and hub unit, forms the trough between 
two ribs on the opposite face. The side walls of the ribs 
are very steep near their junction with the hub sleeve, 
being nearly parallel, but this inclination reduced 
|near the junction of the web with the flange. At the 
roots of the ribs the side walls extend for substantially 
the full length of the hub, but this depth decreases as the 
flange of the drum is approached. The construction 
preserves substantial uniformity of thickness over the 
whole structure of the brake drum, which avoids stresses 
by unequal cooling after casting. (Accepted 
1940.) 
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SHIPS AND NAUTICAL APPLIANCES. 


Bulkhead-Door Control. J. Stone and 
Company, Limited, of Deptford, and J. F. Tucker, of 
Petts Wood. (5 Figs.) November 17, 1938.—-The 
apparatus is of the kind in which all doors are controlled 
in unison from the bridge, but an individual door can be 
moved under local control. The local-control valve is a 
modified form of a well-known pattern and consists of 
a double-faced slide valve 10 having a transverse through- 
port which registers at one face with two ports 3, 4 and 
at the other face with 6 in a spring-loaded 
tubular part. In the normal position of the valve the 
through-port establishes communication between the 
door-closing port 4, of the door cylinder, and the pas- 
sage 6. This passage open to main 2, which 
normally conpected to exhaust when the remote control 
is set for all doors open, but to pressure for all doors 
In this normal position, the door-opening port 3, 
past a bevelled edge of the slide to the 
main 1. This main is normally under pressure, but 
connected to exhaust when the remote control is set for 
In the operated position of the door valve 
The v is so arranged 


521,376. 


a passage 


is a is 


closed. 


is open, valve, 


is 


closed doors. 


the connections are reversed. alve 


the acts on 
valve stem and biases the 
the pressure in the main 
The 
by a helical spring 18, 
normal position. The 
position by handles, one 
near the door. Each handle 
disc-like hub 23 and lever 
behind the hub. A compression 
lug on the back of the hub to the lever 24. The spring 
stiff’ enough to enable the handle to move the 
slide valve 10 against its biasing spring 18 alone, but not 
against the spring and the pressure in the main 1 acting 
stem. The 24 is shorter 
the radius of the hub 23, and, their normal 
positions, the end of the former lies inside of an eye 31 
on the back of the latter, the two parts being bored in 
register. A coupling pin 35 is a very loose fit in the bores 
and is normally accommodated in a concealed but readily 
accessible position behind the hub 23. To open the door 
locally when it is closed and the remote control is set 
for all doors it only necessary to pull the 
handle to the operated position. As the only resistance 

that of the valve-biasing spring 18, the spring 25 
moves the slide valve 10 to the operated position and the 
individual door opens. When the handle released, 
all the parts are returned to their normal positions by 
the spring 18 and the door is reclosed. If, however, the 
door is open and the remote control is set for all doors 
open, pressure from the main 1 biases the slide valve 10 
to its normal position by the pressure on the end of its 
stem (the loading due to this may be, say, 400 Ib.). 
Movement of the handle now merely compresses the 
spring 25, and the slide valve 10 remains in the normal 
In these circumstances a door cannot be closed 
by the inadvertent moverrent of the 
To close the door locally in case of emergency, 
the coupling pin 35 is inserted in the bores, and, by 
strong pull, the handk thus moving the 
valve 10 to the operated position. On releasing the 
handle, the parts return to their normal positions 
and the pin 35 drops out so that the control is not left 


pressure in the main 1 the 
valve to the normal position, 
2 does not bias the valve in 
stem has a tail surrounded 
which also biases the valve to the 
is moved to the operated 
bulkhead 
connected to a large 
24 pinned to the spindle 
spring 25 connects a 


whereas 


valve 


valve 
on each side of the 
is 


a 


on the end of the valve lever 


than in 


is 


closed, 
is 


Is 


position. 
accidentally 
handle. 
a 


moved, 


is 


| in a condition in which it might be operated by accident. 


drilled for ' 


The door then re-opens.—( Accepted May 20, 1940.) 





